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ABSTRACT 

A research project was undertaken to (1) identify the 
major cognitive processes involved in expository writing, (2) test a 
model of the organization of those processes, and (3) identify 
teachable aids that could be used by poor and average adult writers 
to improve the'r writing skills. Subjects were expert and novice 
student writers at Carnegie-Mellon University in Pittsburgh, 
Pennsylvania. The research method employed was that of protocol 
analysis, with each student being asked to think aloud as he or she 
performed writing tasks. The resulting tapes were analyzed to 
discover the cognitive processes involved in writing and to develop a 
model of composition. The findings suggest the following: (l) there 
are important differences in the ways expert and novice writers 
handle the writing process, (2) many of the strategies employed by 
expert writers are teachable, and (3) one of the most promising areas 
for improving students' writing is in ths art of planning. (Charts, 
tables of data, and excerpts from student protocols are appended.) 
(FL) 
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ABSTRACT 



The ability to write effectively is important for achievemett in post- 
secondary education and in professional life. Yet the ability to use 
writing as a practical and intellectual skill has eluded many adults. 
The three main objectives of this research project on adult writing 
were to identify the major cognitive processes involved in expository 
writing; to test a model of the organization of these processes; and to 
identify teachable aids which could be used by poor and average adult 
writers to improve their writing skills. 

Subjects for the project were competent and non-competent writers at 
Carnegie-Mellon University. The research method employed was that cf 
protocol analysis; each student was asked to think aloud as he performed 
writing tasks. These protocols enabled the principal investigators to 
better understand the cognitive processes involved in writing and to 
develop a model of composition. 

This research on the composing process has a number of implications for 
teaching including these three important observations: 1,) There are 
important differences in how expert and novice writers handle the process 
of writing; 2,) Many of the strategies employed by experienced writers 
are teachable; and 3 t ) One ot the mosit promising areas for improving 
students' writing is in the neglected art ot planning. Teaching students 
to plan what and what to say and to learn while they write can offer 
the^i a very useful skill. 
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1. Introduction 

During the last three years of research supported by NIE # we have applied protocol 
analysis and other methods of cognitive science to the analysis of written composition. 
In conducting our research we have made a number of strategic decisions about what is 
interesting and about how best to proceed. These decisions are the incarnation of our 
scientific biases, 

1,1, Strategic Decisions 

Our approach proceeds from five strategic decisions which we made about how to 
conduct our research. Briefly these decisions were: 

1- to focus on the act of writing; 

2 to try for a process model of writing, 

3. to model individual writers; 

4. to work wholistically or "top down"; and 

5. to divide the writing task parts for easier analysis. 

As we will see beiow, these decisions are genuine ones in the sense that we could 
reasonably have made other choices. Alternative approaches to the study of writing 
proceed from different decisions on these same issues, 

1. Our first and most important decision was to focus on the act of writing — that 
is, to aUer,d to whatever it is that writers do when they produce a text. Thus, we vie-,ved 
writ^g pnmeniy as a process rather than as a product We felt \r\al by far the richest 
source of informafon about writing would be to observe step by step how The writer had 
actually created the essay. However, we did not intend to ignore the product, Whereve r 
possible, we looked to the writer s essay for evidence to confirm or elaborate the more 
direct observations of process 

To observe writers in action we have employed process training methods borrowed 
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from cognitive psychology. In our studies, a typical experiment proceeds as follows: 
subjects appear at the experimental session knowing that they will be assigned a topic on 
which tu write an essay and that the whole procedure will take about an hour Further, 
they know that th^y wilt be asked to "think aloud" while writing. The subject is seated in 
a quiet office with a desK pencil and paper, and the tape recorder is turned on. The 
experimenter then gives the subject an envelope containing the writing assignment 
— that is, the topic and the intended audience. The subject then busily sets to work 
writing and commenting roughly as follows: 'Well open up the magic envelope. OfC 
Whew' This is a killer. Write about abortion pro and con for Catholic Weekly, OK boy 1 
How am I go*ng to handle this?\ etc This continues for about an hour until the subject 
says something like, *Weil t that's it Good bye, tape recorder [click]/ 1 The data of the 
study consist of a verbatim transcript of the tape recording (with all the "urn s" and 
pauses and expletives undeleted) together with the essay and all of the notes the writer 
has generated along the way. The transcript is called a protocol These materials are 
then examined in considerable detail for evidence which may reveal something of the 
processes by which the wnter has created the essay. In general, the data are very rich in 
such evidence Subjects typ*cally give many hints about their plans and goals, eg, "I'll 
just jot down ideas as they come to me", about strategies for dealing with the audience, 
eg, 'Til write this as if I were one of them', about criteria for editing and evaluation, eg, 
For 10-year-olds, we better keep this simple", and so on + The analysrs of this data is 
called protocol analysi s, 

2 To understand the writing act. we certainly need to identify the processes 
involved — but this is not enough. We also need to know how these processes are 
organized to produce a text That is, we need to know how the processes are sequenced 
how one process is terminated and how the one which follows is chosen, how erors are 
detected, etc. Further, we want to know how simultaneous processes interact When 
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writers construct sentences, we want to know how they handle such multiple constraints 
as the requirement for correct grammar, appropriate tone, accuracy of meaning, and 
smooth transition. In short* we want a model which specifies the processes involved in 
writing and accurately describes their organization and interaction, 

A model is a metaphor for a process: it's a way to describe something, such as the 
composing process, which refuses to sit still for a portrait, People buitd models in order 
to understand how a dynamic system works, and to describe the functional relationships 
among its parts, In addition, if a model is to really help us understand more, it should 
speak to some of the critical questions in the field of writing and rhetoric, ft should help 
us see things in a way we didn't see t!,em before 

Our second strategic decision was to direct our research toward the construction of 
such a mode! Ideally, the model should be capable of telling us how writers go about 
producing a text when they are given a writing assignment. It should tell us what 
processes are involved, in what order they occur, and at what points the writer will 
experience difficulty. At present, of course, we must be satisfied with a model which is 
much less complete that the ideal The ideal defines where we would like to go, but, 
alas 1 , not where we are now, 

3, It is apparent that not all writers write in the same way, For example, some 
writers plan their essays from beginning to end before they write a single word of text, 
while others ne*er seem to look beyond the next sentence. Further, some writers seem 
to write with thei." read's constantly in mmd, checking frequently to be sure that they 
have taken the ,eade*s knowledge and attitudes into account Others appear serenely 
unaware that an audience could fail to understand what they, in good faith, have intended 
to say. 

In modeling, we can deal with such differences in either of two ways. We can 
choose to construct a model of the "average" writer and delay until some more propitious 
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time the description of differences among writers. This approach has the merit of 
simplicity. Further, if things work out well, a model of an average writer might be useful 
in characterizing individual differences. Thus, models for individual writers might prove to 
be minor variants of the average model However this approach may have the 
disadvantage that averages sometimes suffer from — the average may be representative 
of no one. Thus, we sincerely hope that no one has the average number of children 
— two and a half — nor would we want anyone to have to eat an average course at 
dinner which might be a compromise between appetizer and dessert such as oysters 
with chocolate sauce. 

An alternative approach is to construct models which are intended to describe 
individuals rather than averages of groups. The disadvantage of this approach is that it 
may be expensive In the worst case, each individual may require a separate model. With 
better luck* models of individual writers will turn out to be variants of a small number of 
model types. The advantage of this approach is that it is more likely than a model of the 
average to capture the behavior of actual {rather than idealized) writers 

Our third strategic decision, then, was to model the behavior of individual writers 
rather than the average behavior of groups of writers, 

4 + in studying writing, we might well have started with processes which 
psychologists and psycholinguistics have already identified as fundamental ones 
processes such as short-term memory, grammatical categorization, and lexical 
marking We might then have attempted to synthesize more complex processes using 
these fundamental processes as building blocks. This synthetic or bottom up approach js 
a very familiar one in science and has frequently been used with great success. 
Geometry and Newtonian physics are perhaps the best known examples 

However, research often proceeds m the opposite direction, that is, wholistically, or 
from the top down Chemistry provides a good example of top down research, Chemical 



research often starts with a complex compound and then looks for the elementary 
components and their relations. The top down approach is the one we have chosen to 
apply in our writing research. We have started from the top with the complete writing 
act and have attempted to analyze it first into a few relatively complex subprocesses. As 
the analysis proceeds, the complex subprocesses are analyzed further into progressively 
simpler subprocesses Ultimately, we hope that this top down analysis will make contact 
with the fundamental processes which psychologists and psycholinguistics have already 
identified- Thus, the top down and bottom up approaches may be viewed as 
complementary. 

The advantage of the bottom up approach is that it is rooted in fundamental 
processes, The advantage of the top down approach is that its results are almost certain 
to be relevant to real writing situations, 

5. Our final strategic decision was to divide the writing task into three parts (see 
Frgure 2 1): ^ 

1. The task environment ~ that is, the world outside the writer's skin. 

2 The writer's long-term memory; and 

3 The writing processes — that is, the writer excluding the writer's long-term 
memory* 

We chose this division because it is an especially convenient one for psychological 
analysis and modelling. Transfers of information between the task environment and the 
wnter are usudHy marked clearly by oven acts cf reading or writing Further, information 
retne ^al from long-term memory is frequently detectable by examining the verbal 
protocol Thus, the boundaries we have chosen divide the writing task into parts whose 
interactions are relatively easy to observe 

B'tzer s analysis of the rhetorical situation (1968) focuses on the importance of the 
task envrronment Lowes' classic study of Coleridge (1S27) focuses on the importance of 



the writer's long-term memory. Our own research has focused on the writing processes 

1.2, The Task Environment 

The task environment includes everything outside the writer's skin that influences 
the performance of the task. It includes the writing assignment that is, a description of 
the topic ana the intended audience* and it may include information relevant to the 
writer's motivation. For example, the teacher's stern expression */hen he presents an 
assignment may tel; the writer that the assignment must be taken very seriously, Britton 
et al. (1975) have emphasized the importance of such motivational factors. Once writing 
has begun* the task environment also includes the text which the writer has produced so 
far This text is a very important part of the task environment because the writer refers 
to it repeatedly during the process of composition. 

1.3. The Writer's Long-Term Memory 

We assume that writers have knowledge about many topics, e.g., auto mechanics 
and American history, and about many audiences, eg., children and Catholics, stored in 
long-term memory. They may also have generalized writing plans, perhaps in the form of 
a story grammar (Rumeihart, 1975) or a formula such as the journalist's questions, "who, 
what, where, when, why?*. 

2, A Modei of the Writing Process 

The unique features of the modei are 

1. It identifies not only subprocesses of the composing process, but also the 
organization of those subprocesses 

2. Minor variations in its simple control structure (shown in Figure 2,6) allow it 
to describe individual differences in composing styles 

Although the model is provisional, it provides a first approximate description of 
normal composition that can guide research and afford a valuable starting point in the 



search for more refined models. 

2.1. The Writing Process * 

We propose that writing consists of three major processes: PLANNING, 
TRANSLATING, and REVIEWING. The PLANNING process consists of GENERATING, 
ORGANIZING, and GOAL-SETTING subprocesses. The function of the PLANNING process is 
to take information from the task environment and from long-term memory and to use it 
to set goals and to establish a writing plan to guide the production of a text that will 
meet those goals. The plan may be drawn in part from long-term memory or ma/ he 
formed anew within the PLANNING process The TRANSLATING process acts under the 
guidance of the writing plan io produce language corresponding to information in the 
writer s memory. The function of the REVIEWING process, which consists of READING and 
EDITING subprocesses. is to improve the quality of the text produced by the 
TRANSLATING process, tt aoes this by detecting and correcting weaknesses in the text 
v/ith respect to language conventions and accuracy of meaning, and by evaluating the 
extent to which the text accomplishes the writer's goals. The structures of the various 
processes are shown in Figures 2 2 through 2.6. 

2.2. Planning: Generating 

The function of the GENERATING process is to retrieve information relevant to the 

writing task from long-term memory We assume that this process derives its first 
* 

rr;6Hnory probe frorr information about the toptc and the audience presented in the task 
environment Because each retrieved item is used as the new memory probe, items are 
retrieved from memory in associative chains In order to focus search on relevant 
material, the retrieval chain is broken whenever an item is retrieved that is not useful to 
the writing task Search is then restarted with a new memory probe derived from the 
task environment or from useful material already retrieved 
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Some criterion for terminating search chains is essential to prevent the process 
from getting lost in associative reverie. The cr tenon that we have chosen, i.e., one 
irrelevant item, may have to be relaxed somewhat to simulate human performance 
accurately. We believe, though, that it won't have to be relied much beyond one item. 
The most persistent memory searches we have observed in writing protocols never 
extended more than three retrievals beyond useful material. 

Insert Figures 2 1 and 2,2 about here 

When an item is retrieved, the GENERATING process may produce a note. 
Characteristically, these notes are single words or sentence fragments, although they may 
sometimes be complete sentences The form of these notes will be used later to identify 
occurrences of the GENERATING process 

2,3, Planning: Organizing 

The function of the ORGANIZING process is to select the most useful of the 
materials retrieved by the GENERATING process and to organize them into a writing plan. 
The plan may be structured either temporally (e g , "First I'll say A # then B/) or 
hierarchically (eg. "Under topic #1, I should discus* A # 8, and C/') or both. 

Organizing is done by the elementary operators shown in Figure 23 The first four 
of these operators set on single topics, or pairs of topics, eg, the second operator 
tiecdss ,vh*ch of two topics to discuss Ui*A The last operator, "Identify a category/' may 
act to classify a large number of topics tnat were generated separately under the same 
heading 

insert Figure 2,3 about here 
Note? generated by the ORGANIZING process often have an or ganizationa! form 
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That is, they are systematically indented or numbered or alphabetized or possibly all of 
these. This organizational form will be used later to identify occurrences of the 
ORGANIZING process. 

2.4. Planning: Goal Setting 

Some of the materials retrieved by the GENERATING process are not topics to be 
written about but rather are criteria by which to Jutfge the text. Often such criteria 
appear in the protocol when the writer is considering the audience or features of the text. 
At such times the writer ma ' say. "Better keep it simple/ or # "I need to write a transition 
here* The GOAL SETTING process identifies and stores such criteria for later use in 
EDITING. 

2.4 1. Translating 

The function of the TRANSLATING process is to take material from memory under 
the guidance of the writing plan and to transform it into acceptable written English 
sentences. We assume that material in memory is stored as propositions but not 

necessarily as language By a proposition, we understand a structure such as 

[(Concept A) (Relation B) (Concept C)] 
or 

[(Concept 0) (Attribute E)l etc. 
where concepts, relations, and attributes are memory structures, perhaps complex 
networks or images, for which the writer may or r nay not have names 

To illustrate the operation of the TRANSLATING process (see Figure 2?) f we have 
invented a scenario of a student writing an essay on Henri Rousseau, 

1. Get next part of writing plan. Tve covered the early years, now I've 
got to say how he got into painting." 

2. Plan next sentence: Retrieve propositions 

Proposition A: [(Rousseau) (showed) (soir.e early promise)] 
Proposition B' f(Roi sseau) (did) (very little painting until 40}] 
Sentence plan; (Reposition A) but (Proposition B) 
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3. Express next proposition part: "Rousseau ... Rousseau, what? Rousseau 
displayed ... Although Rousseau displayed some early prt - ise etc." 

Insert Figure 2.4 about here 

Writing done during the TRANSLATING process shows two features: 

1. Characteristically, it is in the form of complete sentences, and 

2. ft is often associated with a protocol segment that contains an interrogative 
reflecting search for the next sentence part, e.g., "Rousseau did what?" or t 
"How do I want to put this?* 

These features will be used later to identify occurrences of the TRANSLATING 

process. 

2.4.2. Reviewing 

The function of the reviewing process is to improve the quality of the written text, 
Jt consists, as Figure 2.5 shows, of two subprocesses: READING and EDITING. 

Insert Figure 2.5 about here 

Reviewing: Editing, The EDITING process examines any material that the writer 
puts into words, wliether by reading, writing, or speaking. Its purpose is to detect and 
correct violations in writing conventions and inaccuracies of meaning and to evaluate 
materials with respect to the writing goals. These evaluations may be reflected in 
L,uestiors such as. "Will this argument be convincing?" and, "yave I covered all parts of 
the plan?" 



11 

We assume that the EDITING process has the form of a production system. 1 The 
conditions of the productions have two parts. The first part specifies the kind of 
language to which the editing production applies, e.g., formal sentences, notes, etc, The 
second is a fault detector for such problems a$ grammatical errors, incorrect words, and 
missing context. When the conditions of a production are met e.g., a grammatical error 
is found in a formal sentence, the action that is triggered is a procedure for fixing the 
fault. 

Consider the following production: 

((formal sentence) (first letter of sentence Jower case) 
— - > change first letter to upper case] 

If the wnter is producing formal sentences, this production will detect and correct errors 
in initial capitalization- However if the writer is only producing notes, the conditions of 
the production will not be met and capitalization will be ignored- 

Although the action in the preceding production is simple, in some cases the action 
may invoke The whole writing process recursively. For example, in one writing protocol- 
the w= ter's first draft contained the first sentence of tt * final draft immediately followed 



] A production system is an orde r ed sequence of condition-action rules The left side 
of each rule shows the cond*trOn or stimulus, and the right side shows the action to be 
taken jf the condition is met The conditions are tested in order, starting with the first 
rule The order of the productions is important Consider the production system for 
putting a hcse m a bern 



Conditions 
{horse out of barn) and 
{barn door closed) 

(horse out of barn) 
(bam door open) 



Actions 
--> {open barn door) 

> (put horse in barn) 
— > (close barn door) 



* Changing the order of the^e productions could have very serious consequences for the 
horse! 
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by the seventh sentence ot the final draft. In editing the tirsi draft, the writer recognteed 
that the reader would not have sufficient context to understand the relation betv/een 
these two sentences. To correct this fault, the writer constructed a small explanatory 
essay to insert between the sentences. Thus, in this case, the fixing procedure invoked 
the whole writing process. 

We assume that the EDITING process is triggered automatically whenever the 

r 

conditions of an editing production are satisfied and that it will interrupt any other 
ongoing process 

Insert Figure 2.6 about here 

We distinguish between REVIEWING and EDITING as two distmct modes of behavior 
On the one hand, EDITING is triggered automatically and ma/ occur in bnef episodes 
interrupting other processes REVIEWING, on the other hand, is not a spur-^f-the- 
moment activity but rather one in which the writer decides to devote a period of time to 
systematic examination and improvement of the text. It occurs typically when the writer 
has finished a translation process rather than as an interruption to that piocess 

2.4.3, The Monitor 

The relations among the processes are defined by the simple production system 
shown in Figure 2 7. Ths structure of the monitor was chosen to reflect three 
observations about composition processes 

Insert Figure 27 about here 



1. The EDITING and GENERATING processes may interrupt other processes. 
Thus, the first two production rules triggering EDITING and GENERATING 
processes take priority over goal setting rules 

2 The writer's intuitions and the persistence of his or her actions Suggest that 

1*1 
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writing processes are controlled by goals. Thus, if writers report that they are 
trying to organize material, they will persistently return to ORGANIZING 
processes even when those processes are interrupted by EDITING and 
GENERATING (oroductions 3 through 6 define ihe writer's goals). 

3. Individual differences in goal setting reflect important individual differences in 
writing style. Figure 2.8 shows four alternative configurations for the goal 
setting productions. Each configuration corresponds to a characteristically 
different way of producing an essay. Configuration 1, for example, 
corresponds to a style in which the writer tries to produce a perfect first 
sentence and then to follow the perfect first sentence with a perfect second 
sentence and so on. The work of planning, translating, and reviewing each 
sentence is completed before the writer proceeds to the next sentence. With 
Configuration 2, thoughts are written down as they occur to the writer and he 
reviews them later. With Configuration 3, the writer tries to generate a 
perfect first draft. Configuration 4 yields a breadth-tirst composing process, 
A draft is planned and then written out in full before any review takes place, 
, Lowenthai and Wason (1977) have described writing styles among academics 
% that correspond to Configurations 3 and 4. 



Insert Figure 2 8 about here 



Rules 7 through 10 in Figure 2 7 have the effect of executing the current goal when 
the goaf activity is not being interrupted by rule 1 or rule 2. 

As a final observation about the model notice that the GENERATING process 
operates differently when the goal is GENERATING than when it is not. When the goal is 
GENERATING, the GENERATING process is persistent. That is, each attempt to generate is 
followed by another attempt to generate. When the goat is not GENERATING, each 
attempt to generate is followed by a return to the process specified by the current goal 
(the one which GENERATING interrupted), 

2.5* Testing the Model 

We compare our model with a writing protocol in which the writer gave especially 
clear indications of ongoing wnting processes and of the transitions between processes 
{The writer's style suggests that he sets his goals in the same way as the monitor with 
Configuration 4 ~ see c igure 2,8) This relatively unambiguous protocol provides a 
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rigorous test of the model's adequacy. 

The protoco! consisted of 14 pages of verbal transcript (the thinking aloud part of 
the protocol), five pages of notes, and a page of completed essay. We divided the verbal 
transcript into a sequence of segments each containing a simple comment or statement. 
We have analyzed the first 458 segments of the transcript, or about half of it. 

The segments are of three general types: 

1. Metacomments— comments that writers make about the writing process 
itself, e.g.. Til just make a Hst of topics now/ Tm going to write out a draft/ 
"Getter go back and read it over/ 

2, Task-oriented or "content" statements— statements that reflect the 
application of writing processes to the current task, e.g.. That's not the right 
word" reflects an editing process. Til use that toprc last" reflects an 
organizing process, etc. 

3 Interjections— such as "Ok, "Well, let's see/ "all rfgh:/ "umm/ "ah/ etc 
Consider tne sequences of segments. Well/I'll just make a list of topics now./Energy 
conserva:ionypol!ution,/unempfnyment The first segment is an interjection; the second, a 
metacomment, and the rest are task-oriented statements. (Interjections were not analyzed 
in this study ) 

Writing protocols are complex, and writers are often incomplete or ambiguous when 
they describe what they are doing. As a result, in analyzing a protocol, we frequently 

/ 

have to make judgments about the writer's meaning. The presence of such judgments 
may lead one to question the objectivity of the analyses Because we are testing our 
model by comparing it to a protocol, we have to be especially careful to establish the 
objectivity of our analysis. To do this, we have taken the following steps 

1, Whenever objective evidence was available, we used it. Thus, reading and 
writing processes were identified by matching the verbal protocol word for 
word with the writer's notes and text {the objective evidence). 

2. Whenever possible, processes were identified by using converging lines of 
evidence, e.g„ the form of the written material on the one hand, and the 
writer's comments about what he is doing on the other. 
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3. The most important analyses were replicated by independent judges. 

2.6. Protocol Sections 

The writer's metacomments suggest that the protocol can be divided quite cleanly 
into three sections. In the first section, including segments 1 through 116, tne writer's 
goal is to generate; in the second, including segments 117 through 270, it is to organize, 
and in the third, include segments 271 through 458, it is to translate. Here are the 
metacomments that led us to this conclusion: 

Segment 2: "And what 111 do now is to simply jot down random thoughts./ 

Segment 5: Topics as they occur randomly are ." 

Segment 48: "Organizing nothing as yet." 

Segment 69* "Other things to think about in this random search are . M 
Segment 117: "Now I think it's time to go back and read over the material 

and elaborate on its organization." 
Segment 161: "Now this isn't the Overall organization. This is just 

the organization of a subpart." 
Segment 237: There's an organization/ 
Segment 239: "Let's try and write something/ 
Segment 243: "Oh, no We need more organizing " 
Segment 269: "I can imagine the possibility of an alternate plan../ 1 
Segment 271: "But lei's build on this plan and see what happens with it/ 
If these assumptions about goafs are correct, it follows from the model that the 
most frequent process m the first section will be GENERATING mterrrupted occasionally 
by EDITING, in the second, ORGANIZING interrupted by GENERATING and EDITING, and in 
the third, TRANSLATING interrupted by GENERATING and EDITING, further we can make 
three predictions about the protocol: 
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1. The form of the written material should vary from section to section 
corresponding to changes in process from section to section. Thus, in the 
first section, we expect the generating process to produce many single worr >, 
detached phrases, and incomplete sentences. In the second section, <*3 
expect the organizing process to produce material that is systematically 
indented, alphabetized, or numbered. In the third section, we expect the 
translating process to produce many complete sentences and some material 
associated in the verbal protocol with interrogates suggesting search for 
sentence continuation. 

2. The content statements in the protocol should reject the distribution of 
processes just predicted, and 

3. The generating process should be more persistent in section 1 than in 
sections 2 and 3. 

2.7, HYPOTHESIS 1: The Form of the Written Materials 

To test the first hypothesis, we wanted to determine if items written during the first 
section had a form consistent with the GENERATING process; items written during the 
second section, with the ORGANIZING process, and the items written during- the third ; 
section, with the TRANSLATING process. For this purpose we identified all of the items 
written in the three protocol sections : 26 in the first section; 24 in the second; and 12 in 
the third. An item was a word, phrase, or sentence that was identifiable in the verbal 
protocol as being written during a single segment or several contiguous segments It 
was, in effect, a short burst of writing. 

Three raters were given the written material and verbal protocol and were asked 
independently to make the following judgments about each written item 

1. Does it have good form. le. is it a complete, grammatical sentence 7 

2 Is it part of a systematically indented, alphabetized, or numbered structure, r e, 
does it appear to be part of an utline or structured plan of some sort? 

3. (s it associated in the verbal protocol with an interrogative suggesting search 
for sentence completion? 

Table 2 1 shows that there was excellent agreement among the raters in making 
these judgments. For each of the properties, Table 2 2 shows the proportion of items 
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written during each section that were judged to have that property. An item was scored 
as having a property if two or more of the judges agreed that it did. 

Insert Tables 2,1 and 2,2 about here 

Items written during section 1 sometimes had good form but most usually had none 
of the three properties, items written during section 2 typically showed the second 
property (indentation, etc) but neither of the other properties. Two-thirds of the items 
written during section 3 were of good form and many were associated in the protocol 
with interrogates. No items v^ritten in any other section were associated with an 
interrogative. These results are quite consistent with the view that GENERATING is the 
dominant process in section 1, ORGANIZING in section 2, and TRANSLATING in section 3, 
and thus provide strong support for Hypothesis 1, 

2.8, HYPOTHESIS 2: Classifying "Content" Statements 

Our second hypothesis is that the content statements m the protocol will reflect 
differences in distribution of processes in the three protocol sections- As with our first 
hypothesis, we are looking for evidence that the writing processes we have postulated 
turn up where they ought to, eg,, GENERATING should appear prominently when the 
writer says that his goal is to generate ideas, etc* !n addition, we are looking for 
evidence that the EDITING =nd GENERATING processes interrupt the other processes as 
we have postulated Again, the expected distribution of writing processes is. m the first 
section, GENERATING interrupted by EDITING, in *he second, ORGANIZING interrupted by 
EDITING and GENERATING, and in the thjrd, TRANSLATING interrupted by EDITING and 
GENERATING 

To test this hypothesis, each of the authors independently classified each segment 
m two ways- 
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In classification 1, each sfegment was judged as belonging to one of the following 
four categories: (a) interjections, (b) metacomments; (c) content statements; and (d) a 
combination of metacomments and content statements. 

In classification 2, the authors made judgments as to which of the writing processes 
was most likely to have given rise to the segment. Four alternative writing processes 
were considered; GENERATING, ORGANIZING, TRANSLATING, and EDITING. 

Because the protocol sections were identified by examining the writer's 
metacomments, we wanted to test Hypothesis 2 using only segments that were purely 
content statements with no component of metacomment. Therefore, in the following 
analysis, we have considered only those segments that both authors classified as pure 
content statements, Out of a total of 458 segments, 170 were identified 3 s pure content 
statements, approximately 130 as interjections, 18 previously idt tified as "reads* were 
not judged, and the remainder were judged by one author or the other as being 
metacomments in part or whole. 

The authors agreed in attributing writing processes in 144 or 847% of the 170 
content statements. Table 2.3 shows that, despite some differences, the authors agree 
that the content statements in section 1 can be attributed mostly to GENERATING; in 
section 2, to ORGANIZING; and in section 3, to TRANSLATING. They also agree that 
approximately 10 to 15% of the segments in each section can be attributed to EDITING 
and that approximately 10 to 15% of segments in sections 2 and 3 can be attributed to 
GENERATING The most important disagreement is that one author attributes some 
segments in sectjons 1 and 2 to TRANSLATING whereas the other does not- 

Insert Table 23 about here 

Figure 2 9, which shows the processes author 2 attributed to the sequence of 
metacomments and content statements, illustrates two features of the protocol: 
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V 

1- Interruptions of other processes by EDITING and GENERATING are frequent 
and widely distributed 

2. Even though in segment 117, the writer announced, "Now it's time to go back 
and read over the material and elaborate on its organization,* apparently he 
doesn't do very much organizing until segment 153. The reason for this is 
that the writer is indeed reading (10 "reads* occurred in this interval), and the 
reading triggered some GENERATING and EDITING interrupts. 

Because we made the judgments of process in the context of the whole protocol, 
one must be concerned that this context could have influenced our judgment. For 
example, we might have attributed a segment to GENERATING rather than to 
TRANSLATING if the segment occurred early in the protocol 

To determine if consistent judgments of process could be made without context, we 
conducted the following study. We selected 41 content statements from the protocol and 
typed them on cards, The cards were then shuffled and presented for judgment 
independently to two coders (not the authors). Coder 1 agreed with one of us in 67% of 
judgments and Coder 2, in 77% of judgments. Most of the disagreements (16 out of 22) 
involved judgments of EDITING, Many segments that the author attribi'led to EDITING the 
coders attributed to GENERATING, EDITING may be especially difficult to Identify out of 
context because "edits" often present a comment on the previous segment or represent a 
change in a previous segment It Is difficult, for example, to see that segment 87, 1 
guess alt elements are low level/ indicates editing for redundancy unless one also sees 
segment 86, "even low level elements of writing" If we consider only segments that the 
author attributed to GENERATING ORGANIZING, or TRANSLATING, we find that both 
coders agree with the author m 86% of cases. These high levels of agreement are very 
encouraging and suggest that even if judgments were made without context, our 
conclusions concerning Hypothesis 2 would be substantially the same Overall then, our 
results strongly support Hypothesis 2 
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Insert Figure 2,9 about here 



2,9, HYPOTHESIS 3: Measuring Retrieval Chains 

Our third hypothesis is that the GENERATING process wilt be more persistent during 
section 1 of the protocol when the goal is to generate, than during sections 2 and 3, 
when it is not To test this hypothesis, one of the authors identified all of the content 
ideas generated during the protocol, (A single idea might be the topic of several protocol 
segments but was nonetheless counted as one idea) A total of 48 separate ideas was 
identified. The two authors then independently judged whether each idea fad been cued 
by the previous idea or not. Because the authors' judgments agreed in 96% of cases, we 
simply present the average of their results 

In section 1, 32 ideas occurred in chains of average length 6,4, whereas in sections 
2 and 3, 16 ideas occurred in chains of average length 20. As the model predicted, the 
GENERATING process was much more persistent during the first section of the protocol 
than during the second two. The fact that the average cfiain length in sections 2 and 3 
was two rather than one as the model requires suggests that our criteria for terminating 
search should be relaxed a bit. 

The sequence in which ideas were retrieved in section 1 was strongly determined 
by associative connections to appear in the final essay We might expect this unless, of 
course, an active ORGANIZING process intervenes between GENERATING and 
TRANSLATING as the mode! postulates. 

Figure 2J0 shows the writer's outline for the essay as a structure of ideas in tree 
form The numbers in the figure indicate the order in which the ideas were generated 
Clearly, the retrieval order is very different from the outline order 
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Insert Figure 2,10 about here 



2.10. Conclusions 

We believe that the evidence provides very encouraging support for our model. All 
three of the model's predictions were strongly confirmed. We should note, however, that 
although these results are encouraging, they are quite limited in scope. First, although 
the model was derived through informal analysis of many protocols, it has been tested 
formally with only one protocol. Second, although the model is quite complex, only a few 
of its properties have been tested. We have tested some properties of the maior writing 
processes, but we have not, for example, tested the model's predictions about individual 
differences nor about the structure of the editing processes We plan to conduct much 
more extensive testing of the model in the near future. 

Whether or not it is supported by the data, one may still ask, "Is there really 
anything new about the model? Haven't English teachers been talking about processes 
such as planning, organizing, and editing for a long time?" Indeed, English teachers have 
been talking about such processes for a long time, Nonetheless, there is a great deal 
that is new about the model. First, the model is rather specific about the nature of the 
individual processes {see Figures 22 - 26)- Second, and mbre important, the modeV 
specifies the organization of these processes In particular, it specifies an organization 
that is goal directed and recurve, that allows for process interrupts, and that can 
account for individual differences. 

We should caution the reader not to interpret our model as a stage model We are 
not saying that writing proceeds in order through successive stages of PLANNING, 
TRANSLATING, and REVIEWING. It may do so, and. indeed, in the part of th* protocol 
examined in this paper, writing did proceed generally in successive stages* However, this 
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is not the only sort of writing bohavior we have observed, nor is it the only sort afiowed 
by the model. The model is recursive and allows for a complex intermixing of stages. As 
we noted previously, the whole writing process, including PLANNING, TRANSLATING, and 
REVIEWING, may appear as a part of an EDITING subprocess. Because EDITING can 
interruot any other process, these processes can appear within any other process. 

Further, we should note that we do not intend to imply that all writers use all of the 
processes we have described. Our model is a model of competent writers. Some 
writers, though, perhaps to their disadvantage, may fail to use some of the processes. 
We have, for example, observed a writer who failed to organize. This writer, however, 
could not be viewed as competent. 

We believe that our model, if it is approximately correct, can serve as a guide to the 
diagnosis of writing difficulties. We hope that, whether it is right or wrong, it can serve 
as "a target to shoot at* and hence a guide to further research on writing, 

3, The Dynamics of Composing 
3-1, Introduction 

In this section we attempt to use our proposed model of the writing process to 
describe writers in action In other words, we would like to account, from the writer's 
point of view, for the dyn amics of composing. We make two major points. The first is 
that the act of writing is best described as the act of juggling a number of simultaneous 
constraints This is m contrast to seeing it as a series of discrete stages or steps that 
add up io a finished product Second, we suggest that one of the most effective 
strategies for handling this large number of constraints is Planning, Plans allow writers 
to reduce "cognitive strain," that is, to reduce the number of demands being made on 
conscious attention, (They also create a nested set of goals that allow a number of 
constraints to be satisfied at once.) 
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In general, the constraints an adult writer must shoulder seem to fall into three 
major groups of increasing inclusiveness: the second is the more inclusive linguistic 
conventions of written texts; and the third is the encompassing constraints of the 
rhetorical problem itself. Writing is like trying to work within government regulations 
from various agencies: Whatever the writer chooses to say must, in principle, eventually 
conform to all of the constraints imposed from all of these areas. Let us look at each of 
these kinds of constraints in more detail. 

3.2. Knowledge 

Generally speaking. Knowledge is a resource, not a constraint. However, it becomes 
a constraint on the process when it h not in an acceptable form, In general, expository 
writing calls for relatively organized, conceptually integrated knowledge, When 
confronts j c new or a complex issue, writers must often move from a rich array of 
unorganized, perhaps even contradictory percentions, memories, and propositions to an 
integrated notion of just what it is they think about the topic. Some writers obviously go 
much further down this road than others, but much of the work of writing can be the task 

j 

X of transforming incoherent thought and loosely related pockets of information into a 
highly Conceptualized and precisely related knowledge network. 

In the foilowtng protocol, we se a subject responding to The demand for sufficiently 
integrated knowledge. She has probably never had to talk, much less write, about her 
subject before, so her writing process is stronglv constrs-ned by the need to formulate 
just what it is sne thinks or knows. We see her retrieving information from memory, 
drawing inferences, and relating her various ideas We have deleted portions of the 
protocol that are irrelevant to this discussion, they will be shown later There are a 
number of important tnlngs to notice here, "if w try to -diagram the writer's developing 
knowledge structure as a map, we find that the toography keeps changing- The writer 
doesn't start with a well-formed thesis that she can just develop. Instead, she must 
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juggle her Ideas around trying tc decide just how they ar8 related. "Grades" is an 
interesting floater Notice *ow it mcves about on her knowledge map. 

The arrows in Figure 3.2 indicate j general causal relationship between two ideas. 
If that relationship becomes further specified, the line then receives a tabel as in episode 
3. Initially both Grades and Presto are linked independently to Motivation (lines 1-4 in 
the protocol). Then Grades become identified with Pressure and subordinated to a new 
notion. Personal Satisfaction. In episode 3, line 9 in the protocol Personal Satisfaction is 
reasserted as a cause of Motivation and the relationship between the two is further 
defined with the label major In episodes 4 and 5, lines 15-28 in the protocol the writer 
sets up a number of trial relationships in which Grades are still a subordinate element. 
When, however we skip to the final draft we find a knowledge map in which Grades and 
Personal Satisfaction have come to stand as independent parallel causes and each 
relationship has been further specified by the labels major and initial 

Insert Figures 3 1 and 3.2 about here 

Retrieving knowledge and creating an adequate conceptual structure of ''what you 
think" can be a demanding task. Sir Phillip Sidney's poetic advice to A tropheL look into 
they heart and write/ is often a useful heuristic, but it doesn't guarantee that you will 
find a ready-made conceptual structure ihere. 

3 3 Written Speech 

If we refer to the Wendy protocol at line 11 in Figure 3.3, we can see her trying to 
accommodate a second, even more demanding constraint. In addition to clarifying what 
she thinks, she is now trying to express that knowledge map within the linguistic and 
discourse conventions of written prose. Notice too how quickly she has jumped to the 
added task of producing text, nine lines of analysis and she is ready to set it in type, 
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Insert Figure 3,3 about here 



There are many ways in which language, which enables us to express complex 
thought, also constrains our attempt to do it. For the inexperienced or remedial writer, 
the rules of grammar and conventions of usage and syntax may make an enormous 
demand on time and attention. But even the more experienced writer must encounter the 
inevitable trucu!ence of language itself, which seems to resist our attempts to form a set 
of continuous sentences with forward and backward reference, A sentence that is 
grammatically acceptable may twist the meaning, repeat a word too soon, or have terrible 
rhythm. In generating a given sentence, the writer needs to meet all of these constraints 
more or less at once 

The following example illustrates the difference between knowing something and 
trying to turn that knowledge into a piece of writing, Wendy has established a knowledge 
map in which MovVation and Gntdes are related in three distinct ways. She is now trying 
to turn that set of thoughts into an acceptable sentence. Where we enter the protocol 
she is working on the sentences that will become sentences 2, 4, and 6 in the final text, 

The excerpts shown in Figure 3.4- from Wendy's final essay and from the protocol, 
illustrate two interesting points: 

1, Complex thoughts don't automatically flower into appropriately parallel 
complex sentences. Although Moiiere's Bourgeois Gentleman was surprised to 
discover that he had been speaking "prose* a*l his life, doing so is no mean 
task The success that sentence-comb*nmg exercises claim for improving 
overall writing skill (O'Hare, 1973) is probably due to their ability to reduce the 
effect of this linguistic constraint. 8y making sentence production processes 
somewhat more automatic, the writer has time to concentrate on other 
important constraints, 

2 In additton to producing a verbal rendition of thought, our writer must also 
work within the conventions of written speech, particularly those conventions 
that distinguish oral speech from writing and make writing a specialized form 
of discourse Even from this brief protocol passage, we can infer that the 
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writer probably has a set of rules or adages about paper writing that say: 

* Be specific, 

* Repeat ideas for emphasis, 

* Refer back for coherence, 

* Don't repeat words/phrases in close proximity, 

* Use "correct" (?) wording. 

Insert Figure 3,4 about here 



4, Cognition of Discovery 

Even though the teacher gives several students the same assignment The writers 
themselves create the Problem they solve. Because people only solve the problems they 
give themselves, the act of representing the problem has a dramatic impact on 
performance. People simply rewrite an assignment or a situation to make it 
commensurate With their own skills, habits, or fears (Britton et, a!„ 1978), Although 
writing texts generally ignore this part of the writing process, (Larson, 1978) our work 
suggests that it may be one of the most critical steps the average writer takes. 

The first part of this section, then, will describe our method for studying the 
cognitive rocess by which people represent the rhetorical problem. Then we will 
present a model of the rehetorical problem itself, that Is, a description of the major 
elements writers could consider in bwlding such an image Finally, we will use this 
model of the possible as a basis for comparing what good and poor writers actually do. 
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4.1. Studying Cognitive Processes 

The research question we posed for ourselves was this: if discovery is an act of 
making meaning, not finding it, in response to a self-defined problem or goal how does 
this problem get defined? Specifically, we wanted to answer three questions: 

1, What aspects of a rhetorical problem do people actively represent to 
themselves? For example, do writers actually spend much time analyzing their 
audience, and if so, how do they do it? 

2, If writers do spend time developing a full representation of their problem, 
does it help them generate new ideas? 

3, And finally, are there any significant differences in the way good and poor 
writers go about this task? 

In order to describe the problem definition process itself, we collected thinking-aloud 

protocols from both expert and novice writers A protocol is a detailed record of a 

subject's behavior Our protocols include a transcript of a tape recording rngde by writers 

instructed to verbalize their thinking process as they write, as well as all written material 

the writer produced A typical protocol from a one-hour session will include four to five 

pages of notes and writing and 1b pages of typed transcript. The novice writers were 

college students //ho had gone to the Communication Skills Center for general writing 

problems such as coherence and organization. The expert writers were teachers of 

writing and rnetonc who had received year-long NEH fellowships to study writing. Each 

writer was given the following problem "write about your job for the readers of 

ge.enteen magaz;ne, 13-14 year-old girls," and was asked to compose out loud into a 

tape recorder as he or she worked. They were told to verbalize everything that went 

through their minds, including stray thoughts and crazy ideas, but not to try to analyze 

their thought process, just to express it. 
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4.2. A Model of the Rhetorical Problem 

From these protocols, we pulled together a composite picture or model of the 
rhetorical problem itself. This composite is shown in Figure 4.1, with examples drawn 
from our writers' protocols, (t is based on what the group of writers did and shows the 
basic elements of a writing problem which a given writer coyjd active;u consider in the 
process of composing, if he or she chose to. For example, the writer in the following 
excerpt is actively creating an image of himself or his persona, an image of what effect 
he might have on his reader, and an initial representation of a meaning or idea he might 
choose to develop, as the words in brackets indicate. 

Ah, in fact that might be a useful thing to focus on, how a professor differs 
from... how a teacher differs from a professor, (meaning), and I see myself as a 
teacher, ( persona ), that might help them, my audience, to reconsider their notion 
of what an English teacher does, (effect on audience) 



Taken as a whole, the rhetorical problem breaks into two major units. The first is 
the rhetorical situation This situation, which is the writer's given, includes the audience 
and assignment The second unit is the set of goals the writer himself creates. The four 
dominant kinds of goals we observed involved affecting the read er, creating a persona or 
voice, building a meaning , and producing a formal text . 

4.3 + Oifferencees Among Writers 

This six-part model of the rhetorical problem attempts to describe the major kinds 
of givens and goals writers could represent to themselves as they compose As a model 
for comparison Jt allowed us to see patterns in what our good and poor writers actually 
did The differences, which were striking, were these 1 

1. Good writers respond to aM aspects of the rhetorical problem. As they compose 



Insert Figure 4.1 about here 
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they build a unique representation not only of their audience and assignment, but also of 
their goats involving the audience, their own persona, and the text. By contrast, the 
problem representations of the poor writers were concerned primarily with the features 
and conventions of a written text such as number of pages or magazine format, For 
example. Figure 4.2 shows a vivid contrast between an expert and novice when we 
compare the way two writers represented their rhetorical problem in the first 60 lines of 
a protocol. The numbers are based on categorizing pharses and sentences within the 
protocol. 

Insert Figure 4.2 about here 

As you can see, the expert made reference to his audience or assignment 18 times 
in the first seven to eight minuses of composing, whereas the novice considered the 
rhetorical situation less than half that often. The most striking difference of course, is in 
thejr tendency to represent or create goals for dealing with the audience. Finally, the 
column marked "Total" shows our expert writer simply spending more time than the 
novice in thinking about and commenting on the rhetorical problem, as opposed to 
spending that time generating text 

2, tn building their problem representation, good writers create a particularly rich 
network of goals for affecting their reader Furthermore, these goals, based on affecting 
a reader also helped the writer generate new ideas In an eartier study we discovered 
that our experienced writers {a different group this iirre) generated up to 60 per cent of 
their new ideas in response to the larger rhetorical problem (that is, in response to the 
assignment, their audience, or their own goals) Only 30 per cent were in response to the 
topic alone For example, a writer would say "I'll want an introduction that pulls you in/ 
instead of merely reciting facts About the topic, such as "As an engineer the first thing to 
do is In the poor writers the results were almost reversed. 70 per cent of their new 
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ideas ^ere statements about the topic alone without concern for the larger rhetorical 

t 

problem (Flower and Hayes, 1979). All of this suggests that setting up goals to affect a 
reader is not only a reasonable act, but a powerful strategy for generating new ideas and 
exploring even a topic as personal as *my job.* 

As you might easily predict plans for affecting a reader also give the final paper a 
more effective rhetorical focus. For example, one of the novice writers, whose only goals 
for affecting the audience were to "explain (his) job simply so it would appeal to a broad 
range of intellect* ended up writing a detailed technical analysis of steam turbulence in 
an electrical generator The topic was of considerable importance to him as a future 
research ngineer, but hardly well focused for the readers of Seventeen , 

3. Good writers represent the problem not only in more breadth, but in depth. As 
they write, they continue to develop their image of the reader, the situation, and their 
own goals with increasing detail and specificies. We saw this in the writer who came 
back to revise and elaborate her image of her fashion-consuming reader. By contrast, 
poor writers often remain throughout the entire composing period with the flat, 
undeveloped, conventional representation of the problem with which they started 

The main conclusion of our study is this; good writers are simply solving a 
different problem than poor writers Given the fluency we can expect from native 
speakers, this rajses an important question Would the performance of poor writers 
change if they too had a richer sense of what they were trying to do as they wrote, or if 
they had more of the goals for affecting the reader whjch were so stimulating to the 
good writers? People only solve the problems they represent to themselves. Our guess 
- is that the poor writers we studied possess verbal and rhetorical skills which they fail to 
use because of thejr underdeveloped image of their rhetorical problem. Because they 
have narrowed a rhetorical act to a paper-writing problem, their representation of the 
problem doesn't call on abilities they may well have. 
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5, A Taxonomy of Writing Plans 

We know that writers generate an enormous number and variety of plans as they 
compose; the problem is how to categorize these plans in a useful way. Our hypothesis 
is that writers draw on three major kinds of plans which are hierarchically related to one 
another 

5.1, Plans To Do 

To begin with, writers generate plans for dealing with their rhetorical problem. 
These rhetorical plans are called plans To Do something in or by language. These are 
essentially plans for performing a speech act — for responding in some way to that 
rhetorical problem, which includes the writer, the reader, and a purpose. A plan To Do 
something in writing might be as unique and specific as '"Write a note for the icebox door 
to keep the famJy our of the ptums Use a stern parental voice that begins with firm 
reasonableness and ends with a veiled threat " At the other extreme a rhetorical plan 
could be as conventional and limited as "write another essay for Freshman Compositions 
class." As you might expect when writers fail to plan or depend on limited, stereotypic 
plans, they are likely to spend very little time actively considering audience or purpose 
when they write They are more likely to produce "Writer-Based prose," which takes on 
the structure of the writer's Own thought process and the style of an interior monologue 
(Flower, 1979). 

A rhetorical plan To Do something can not only improve the quality of a paper it 
can also make it easier to write When people treat writing as a speech act, they are 
more hkely to draw on many of the well-learned strategies adults use everyday for 
arguing, explaining, or describing, but which many seem to ignore when they are writing 
for a class A rhetorical plan offers the writer a pole star for the choppy sea of trying to 
compose 
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5.2, Plans To Say 

In order to carry out a plan To Do something, writers often generate two kinds of 
subplans. The first of these is the familiar and rudimentary plan that all schoolchildren 
have had drilled into them in the form of outlining: a plan for what you want To Say A 
plan To Say something is essentially a content plan — a simplified or abstract version of 
the information you want to convey- It can take a variety of forms, ranging from 
scribbled notes and sketches on an envelope to an impressive sentence outline complete 
with Roman numerals and two subpoints under every point. A plan To Say is essentially 
a scale model of the final product. Perhaps that is why it has been so widely and 
rigorously taught, often to the exclusion of any other kind of planning. 

5.3. Composing Plans 

There is, however, another kind of planning writers do that is based not on the 
product of writing, but on the process, This third kind of plan we call a Composing Plan, 

Some Composing Plans help people generate knowledge. In classical rhetoric, 
such formalized plans go under the name of invention. One can choose from highly 
systematic and analytical plans, such as the particle, wave, field analysis of tagmemics, to 
Aristotle's topics or Gordon s synthetics, Or one could choose from more enigmatic and 
inspirational plans, such as Sheridan Baker's {1969) advice on "picking an argument" or 
the mentation techniques used in Pre-Writing. on down to the time-honcred methods of 
PcetiC inspiration "look into your heart and write." If you wish your students to have 
more setf-consc»ous control Over the process of generating ideas, there are many ways 
to teach it. 

The category of Composing Plans also includes a large set of ad hoc plans people 
use to guide themselves through the process of writing for example, when the w. r in 
the Wendy protocol ran into trouble, she told herself to "write a bunch of ideas down and 
connect them later." Some of our subjects appear to be at the mercy of inspiration as 
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they compose, or slaves to their own growing text. Others are able not only to monitor 
their composing process, but to choose alternative ways to proceed. At the base of our 
work with heuristic strategies for writers {Flower and Hayes, 1977} is an attempt to team 
more about these unexplored alternative strategies within the art of composing itself. 

Let us close with an excerpt from a protocol that illustrates a writer working under 
a top-level plan To Do something, which in turn creates a nested set of goals and 
subgoals. As the protocol develops, we see how the writer's forward progress is the 
result of a recursive, nonlinear process guided by a variety of plans. As an illuminating 
contrast to this Subject we studied another writer whom we shall call "Free write." As he 
composed, Freewrite's top-level plan appeared to be "Write whatever comes to mind" 
His guiding plan was essentially a plan To Say, with only a rudimentary set of composing 
rules tacked on (e.g. use correct grammar, use correct spelling if you know it, and 
paragraph occasionally} His protocol showed almost no discernible attention given to 
audience or purpose, and the final product, as you might guess, read rather like a 
audience or purpose, and the final product, as you might guess, read rather like a 
transcript of free association, even though the writer considered it quite adequate. 

Insert Figure 5.2 about here 

We return then to the writer working under a top-level plan To Do This schematic 
version of a protocol covers (he beginning of the composing session The plans To Do 
and To Compose are generally comments the writer makes to himse'f, whereas the plans 
To Say are frequently notes jotted on paper Notice how the first three moves essentially 
define the rhetorical problem. 

By move 4. the writer has sketched out the rhetorical problem (his purpose, 
audience, and his own role) and set up a composing plan (just jot things down). 
When he begins to explore his knowledge at move 4, it is under the 
simultaneous control of these two plans 
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Move 5, a decision to keep on generating ideas, is a reaffirmation and 
development of the initial composing plan in Move 2. 

By move 7, the information the writer has generated leads him to form a new 
plan that is both a Composing plan for the final paper and a plan To Do 
something — to make a point for the reader. 

Move 9 fs probably the most illuminating point of the protocol because the 
writer encounters a mismatch between his Knowledge (things he could say 
about Memory Is) and his goal vis-a-vis the reader. His action demonstrates 
the distinction between Knowledge and Goals in writing. His high-tevel plan To 
Do, based on his purpose and reader, lets him consider two subplans (make the 
subject itself important or focus on its underlying principle) and in turn two 
pockets of knowledge. In the process of working by plan our writer considers 
two radically different things he could say. Clearly his writing process is not 
simply the straightforward act of expressing what he knows. Instead it is a 
hierarchically organized, recursive process in which knowledge and text are 
generated under the direction of both the rhetorical plan To Do something and a 
Composing plan for how to do it in writing. 

This fragment of protocol was the beginning of the Subject's writing session. At 
the end of the session, 40 minutes later, there was an unexpected code The writer 
discovered that his initial objective of "justifying Memory r h^tf been entirely forgotten in 
the course of composing a different line of argument. He now sees that Memory I (and 
the ideas generated in our excerpt) could be an example in this larger argument In the 
following brief section, he sets up a new plan (which is both a rhetorical and a 
composing plan) and begins to compose text. 

This excerpt illustrates what is probably one of the critical differences we have seen 
between the processes of good and weak writers. Weak writers in this situation jwould 
probably continue to crunch out text under the direction of a plan To Say what they. knew 
or a plan To Compose their information into "acceptable" text, Good writers, by contrast 
not only make initial high-level plans To Do something, but continue to return to and 
develop those plans as they write 



insert Figure 5 3 about here 
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6 T The Pregnant Pause 

An important aspect of most writers composing plans is the heuristic of 
fractionation (Hayes, 1981). Fractionation is the process of breaking a problem into parts 
and solving it by solving its component parts, the power of thfs heuristic for reducing the 
impact of problem constraints and memory limitations is widely recognized. The writer's 
use of fractionation to solve writing problems is revealed In the structure of the thinking 
aloud protocols. Typically, writing protocols are divided into easily perceived segments or 
"composing episodes" which are with few exceptions devoted to the statement and 
solution of a relatively well defined part of the total writfng problem. 

Composing episodes are units in thfe process of the writer, rather than his or her 
written product . We initially noticed that writers appeared to work in units of 
concentration or periods of sustained focus, and, more import ant ly, found Tnaf tne 
boundaries between these composing episodes could be agreed upon by independent 
readers. In the protocols of three subjects analyzed in detail (the tape of one expert 
writer was no longer available) these episodes ranged in length from 1 to 33 lines of 
typescript, lasting from 7 seconds to 12 minutes, with an average length of 1 minute 45 
seconds and an average of 10 clauses per episode (see Table 6 1). 

Insert Table 6 1 about here 

In our analysis we Will occasionally separate episodes into "major" episodes, which 
are clearly autonomous episodes with strong boundaries, and "minor* episodes, which 
have weaker boundaries or stronger connections to adjacent episodes. Sets of these 
minor episodes typically cluster together to form a functional unit— they work as sub- 
episodes within the more clearly bounded unit of a major episode The following example 
will clarify this distinction. It comes from the very beginning of an expert protocol and 
shQws two brief major episodes (74 and 47 seconds) and the beginning of one longer 
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major episode (13 minute) composed of three minor episodes. The bo ndaries between 
major episodes are indicated by double slash marks, those between minor episodes by a 
single mark. 

There *■> a number of features worth mention here. First, if this writer's 
performance were merely observed, it would appear to be a long 160 seconds of pausing, 
broken only by the act of shutting the door and ended by the transcription of the first 
sentence. The protocol however reveals a substantial and complex body of planning. 
Even during verbalizing, pauses still occur and those of 2 seconds or more are noted with 
superscript numbers. The coding of the protocol reflects our model (Hayes and Flower, 
1980, Flower and Hayes, in press, a) and distinguishes between the processes of Planning, 
Translating (producing written text), and Reviewing Here text produced by the writer is 
underlined once, reading is underscored twice. 

Note that the first episode ends with a metacomment— a familiar enough ploy for 
diverting attention from the task at hand. Episode two begins with a renewed attack on 
the assignment, which told subjects to work as if they were free-lance writers. The third 
episode breaks into smaller internal units or minor episodes. Like many of the episodes 
focused on the act of Translating or producing prose, it is relatively long and broken into 
minor episodes by brief evaluative comments and attention to side issues; yet the thread 
of composition is not lost. Such episodes seem directed by an overall plan that can 
sustain cftanges'in topic and can cross paragraph boundaries. In this case, notice how 
adroitly the fragment of te\t produced m Episode 3 responds to the audience analysis, 
implicit goals, and plans which preceded it. As we will try to show in the rest of this 
* paper, these episodes are goal-directed planning units in which writers work. 
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6.1. Evidence for an Episode Structure 

Our analysis of the "ontent of "pregnant pauses" will rest on two assertions we 
have attempted to verify: 

1. That the "composing episodes'* are reat; that is, that they represent meaningful 
and verifiable units of concentration in which writers normally work, 

2, That by looking at the boyf^daries which occur between episodes we are in 
fact looking at many of the longer, "pregnant" pauses noted by overvational 
research. 

Although these episode patterns had intuitive validity to reaJers of the protocols, 
we looked Tor converging evidence to support their reality and the reliability of our 
boundary judgments. One content free indication of a boundary comes in the form of 
signal words such as "all right" "let's see." and "okay." In three of our four writers these 
signal words clustered significantly (p<001) around episode boundaries {i.e.. appearing in 
either the immediately preceeding or succeeding clauses), The fourth writer simply didn't 
use signal words. Such expressions seem to indicate a sense of opening or closucc as in 
"okay, now.." or "that's okay." Or they worked as filler in the writer's t.ansition from one 
episode to the next. (Although many boundaries are sharply defined points, some are one 
to three clause transitional units containing false closures, false starts, and 
metacomments.) 

Mo«t of the evidence for episodes and their boundaries, however, depends on the 
■n;ema! fogic of the protocol itself As Table 6.2 shows, when judges study the protocol 
Cdrefuiiy end know it well, they achieve high reliability in judging boundaries These 
knowledgeable" judges were merely instructed to look for units of concentration in the 
writer's process end to mark a boundary when they saw the writer shifting iucus, 
changing a train of thought, or setting up a new plan, These judgements did show a 
threshold effect (as verified by the Gutman scaling technique)--some judges simply had 
broader criteria for selecting boundaries and noted more of them, However, even with 
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these differences, out of a total of 248 boundaries selected by our four knowledgeable 
judges, two or more judges agreed on 70% of these boundaries. A random selection 
predicted by a multinomial probability test would have yielded only a 20% agreement 

Insert Table 6-2 about here 

For comparison, the protocols were then judged by four more readers whom we 
called "intuitive judges" because they had not studied the protocols and were given no 
instructions beyond "Use your intiution to mark what you see as meaningful episodes in 
the process of the writer's thought" As a control they were given a set of markers 
slightly greater than the number of major and minor episodes noted by the 
knowledgeable judges As one might expect, the intuitive judges created many more 
idiosyncratic boundaries (i.e., those chosen by only t ne judge). Nevertheless, of the 290 
boundaries they marked, two or more judges agreed on 50% of the boundaries- They 
showed even stronger agreement on the "official" boundaries (i-e, those selected by two 
or 3 knowledgeable judges). Two or more of the intuitive judges selected over 90% 
of these boundaries (whereas, a probability test would predict only 13%) and three or 
more judges agreed on 73% (compared > the even smaller probability prediction of only 
,5% agreement) Finally, we asked a group of twenty-two writing researchers attending a 
seminar on protocol analyses to make intuitive judgments on yer another protocol and 
found that e*ght readers or more agreed on 70% of all the boundaries chosen by the 
group (here prob^'ity would predict such agreement on only 000001 18r<> of the 
boundaries). We think these results are remarkably strong. 

The goal of this initial analysis was not to create a weli-specifkd definition of 
episodes, but simply to gather prima face evidence that they do indeed exist as complex, 
yet strongly visible units within the composing process. We can sum up*the findings in 
this way You can't expect every reader to agree on all the boundaries; yet ma|Or 
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episode boundaries have a high intuitive discernibly. The selection of minor or sub- 
episode boundaries wilt be more idiosyncratic since readers respond to a wide range of 
events such as precess shifts between planning, translating, and editing; shifts in topic; 
and the intrusion of metacomments. However knowledgeable readers — that is, people 
who carefully study the content and logic of the entire protocol—will come to high 
agreement in choosing episodes. The importance of "knowing" the protocol also reveals 
a key fact about episodes. Episodes are not like paragraphs of a text organized around a 
central topic which a casual reader can easily follow. Instead, episodes seem to be 
organized around goals , so that one episode could include various topics and various 
processes from planning to editing— all tied together by their relevance to the writer's 
current p/an or goal Readers who know the protocol well are more aware of this overall 
structure 

7. Evaluating How Writers Generate Ideas 

An important part of the planning process as it is described in our model is idea 
generation. In this section, we present data which helps us to describe idea generation 
more fully. 

This study started with the hypothesis that an important difference between good 
ana poor writers lies, not simply in their ability to express ideas in written speech, but in 
the very strategies they use to generate those ideas in the first place We had observed 
that poor writers. m the:r attempt to f*nd a focus or thesis for a paper, often seemed tied 
to She topic , while more experienced writers appeared to be responding to a larger 
rhetorical problem — a problem which included the reader and their own goals (Flower and 
Hayes, 1980). 

If this hypothesis //ere true it would mean a number of things. First, if poor v/nters 
are obsessively focused on the topic to the exclusion of the larger rhetorical problem, it 
couid help explain why they ofton are more likely to vioiate conventions of the 
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appropriate when they write, but not when they speak. In face-to-face conversation only 
ancient mariners are Sikely to ignore the rhetorical situation. Secondly, it the rhetorical 
situation itself helps stimulate plans and ideas, it could explain why so many poor writers, 
including the ones in our experiment, often seem to "run out of ideas." Finally, if a 
significant difference between good and poor writers is the strategy they use to generate 
ideas, this would suggest that evaluating or editing the final product qua product is 
unlikely to produce dramatic change. A more effective teaching technique would focus 
on the writing process itself. 

To test this hypothesis we collected, on tape, verbal protocols of nine writers 
composing aloud. Four were people on the university staff who liked to write, who had 
done writing, and who were considered by their peers to be "good" writers In contrast 
to this group of "good* or experienced writers, we studied a group of "poor" writers who 
had come or been sent to the Communications Skills Center for general problems with 
organization and coherence. Two of these "poor" writers were graduate students, two 
undergraduate, none had difficulty with basic grammar or sentence structure 

Each subject wrote on an assignment about which they would have topic 
information, but which created significant audience constraints They were told to work 
iOt approximately an hour and to verbalize everything that went through their minds as 
they ATOte We analyzed these transcripts in two steps first, by isolating each new idea 
that *as generated during the session (see Table 71). A new idea was defined as any 
complete grammatical unit, including complex statements wjth dependent clauses 
However, if such a complex statement was generated in two attempts separated by long 
pauses or intervening material, it was coded as two ideas, Our goat was to code as one 
unit those ideas which were being retried from memory as a unit, and to code as new 
all new attempts to expand or develop an idea Changes which affected merely the 
wording or sentence structure were judged on the basis of our model of the writing 
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process to belong to the process of "translating/ not "generating/ and were not counted 
(Hayes and Flower, 1980). 



Insert Table 7.1 about here 



Our second step was to discover where each of these new ideas came from. 
Therefore we categorized each new idea in one of three ways, as a response to either: 

1. the larger rhetorical problem, including the topic, 

2, the topic aiore, 

3- a current element in memory. 

The basic purpose of this categorization was simple. Within a given body of ideas, 
we wanted to see what per cent of those ideas were generated as a response merely to 
the topic alone (or to a current element in memory) or alternatively, as a response to not 
only the topic, but to the larger rhetorical situation as well. — 

We used the following taxonomy to decide into which category a new idea should 
be placed: 

1. An idea was categorized as a response to the rhetorical problem if it indicated 
one of the following: a concern with the writer's Purpose or Goal; an 
indication of the writer's sense of Audience; or a concern with the writer's 
sense of Self or Persona. A writers concern with purpose or Goals took two 
major forms either as a statement of purpose (eg, "I need something here 
that pulls you in*) or as a recognition of some of the formal features of 
written text Statements such as. Til use this as an introduction/ indicated 
that the writer was see ng her ideas in the larger content of writing a paper or 
article Ideas which responded to the audience we»tf sometimes direct ("Make 
this friendlier; it's for a young audrence") or implicit (eg^ Til list the names of 
the most fascinating drinks'). Writers generated ideas in response to their 
projected Self or Persona with comments such as. Til appear like an idiot* 
Finally, some statements combined a number of these elements, such as This 
may not be the best term for ten-year-olds, but it maintains the rhythm." 
Any idea which showed some response to the larger rhetorical problem, then, 
was placed in the first category 

2 The second category was reserved for new ideas which were judged as 
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simply information generated in response to the topic alone, such as "A 
waitress has a number of duties, first. . . " Often these ideas appeared to be 
the result of a straight memory search of what the writer remembered about 
the topic. 

3. The final category was necessary to account for new ideas which appeared to 
f be connected by some association to a recent thought or current item in 
memory, but which were not relevant to the rhetorical problem or to the 
topic. Both good and poor writers appear to go off on these short trains of 
association; the difference is in how frequently they do it. 

As we expected, it is difficult to get complete agreement from judges on the 
absolute number of new ideas, since different judges are likely to have Afferent 
thresholds for distinguishing new ideas from mere rewordlngs of old ones. Therefore, as 
a check on our method we conducted the following test using a set of 73 ideas which 
were judged as new ideas by ail four judges in the experiment. The critical judgments in 
this study are the categorizations: is a gh-.i idea a response to the rhetorical problem or 
merely to the topic or a current element? And can judges agree on making those 
categorizations? In a universe of 73 ideas which all four judges had selected _as new 
ideas, there was complete categorization agreement on 52 ideas or 71% + Three judges 
agreed on 69 responses or 94.5%. There was a two or three-way split on only four ideas 
This percentage of agreement confirmed our sense that such categorization is reliable 

7.1. Results 

The results of this analysis were striking, especially since our subjects did not 
represent the extremes of either good or poor writers and there was not attempt to 
account for or control individual differences- Nevertheless, as Table 7,1 shows, tne poor 
writers as a group generated on 28% of their new ideas in response to the rhetorical 
problem, the other 72% were in response to the topic and/or a current element in 
memory. For the good wnters this 30/70 distribution was nearly reversed Good writers 
generated 60% of their new ideas in response to the rhetorical problem in some way; 
only 40% of their ideas were a response to the topic or current element alone. 
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As you can see in Table 7,1, there is a significant spread among the poor writers, 
but as a group they remained distinct from the good writers. On the basis of a Pitman 
randomization test these results were significant at the 01 level; that is. the probability 
that this difference between the groups would have arisen by chance is less than 1 in 100 
(Siegel, 1956), 

8, Formulating Sentences in Writing 

In the previous several sections, we have examined the planning process, the first 
ma|Or process in our writing model in considerable detail In this section, we turn to the 
second major process, Translation 

Ho// do people actually write sentences? When asked ourselves this question, we 
found that there was a great deal we didn't know We knew, of course, that writers' plans 
are very important, but we weren't sure of the extent to which the writers' plans 
determined the details of the sentences written nor of the extent to which the experience 
of composing sentences modified the writers' plans We didn't know if sentences are 
composed as a whole or if they are assembled from separately composed parts Further, 
we didn't know if there were differences in the processes experts and non-experts use to 
compose sentences 

This paper explores all three of these questions. In the first section, we will discuss 
the relation of planning and sentence composition. In the second section, we will present 
data on the processes by which writers compose sentences We will propose a model to 
account for the data In the th+rd section, we will describe differences in the way experts 
and non-experts compose sentences 

In conducting this research, we were guided by our model of written composition 
(Hayes 3nd Flower 1980) In this model {see Figure 2.1 Section 2), we proposed three 
major writing processes. PLANNING, TRANSLATING, and REVIEWING The function of the 
PLANNING process is to set goals and to establish a writing plan wh^h will guide \>e 
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production of text. The TRANSLATING process acts under the guidance of the writing 
plan to produce written text The function of the REVIEWING process is to improve the 
quality of the text. 

Below, we will present observations of people writing formal sentences, and use 
these observations to develop a detailed model of the TRANSLATION process and its 
relation to PLANNING. \ 

8*1. The Relation Between Planning and Sentence Construction 

We observed writers as they wrote essays on topics such as rt My Job* and 
"Abortion: Pro and Con* for teenage audiences. The writers were asked to "think aloud" 
while writing. The resulting protocols were tape recorded and transcribed Our subjects 
were six expert writers chosen for their professional involvement in writing and six 
subjects who were competent adult writers, but not professionals. 

For some writers, planning prior to writing is very sketchy, apparently consisting of 
little more than the choice of a general topic or perhaps a decision to write in simple 
language. Others plan more extensively—developing lists of subtopics to be discussed in 
a particular order — before any sentences are written. 

Plans influence the way in which sentences are written. The order in which topics 
are discussed in the final essay is typically closely related to the order in which they are 
listed in the notes the writer made during planning. 

The left hand coiumr }f Figure 8.1 shows the plan for or^amzmg the essay by one 
of the expert writers as reveafed by his protocol and by his notes written before he 
began to construc f formal sentences. The right hand column shows the sequence of 
topics and subtopics in this completed essay, 

- 

Insert Figure 8 1 about here 
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For this writer the relation between plan and essay was very close. 

One output of the PLANNING process is typically a sequence of brief written notes 
of two kinds: 

1. topic designations, e.g., "religious reasons,* "misery of being an unwanted 
child/ and 

2. instructions to the writer, e,g<, "introduction/ 'snapper line/ 

These two kinds of notes seem to serve rather different functions Topic designations 
serve to remind the wnter to include information about a particular subject matter Often 
it appears that the writer has this information preorganized for presentation in long-term 
memory. Instructions to the writer, on the other hand, remind the author to accomplish 
some rhetorical goal such as providing an apprcprictc beginning or end to the essay- 
Often they are content free or direct the writer to organize information at some later 
time For example, an instruction such as "summary" will typically lead the writer to 
organize content for a summary only after the essay has been written- _ 

When the writer begins to generate format sentences, these brief notes will be 
greatly expanded For the writer whose plan and essay are described in Figure 8 1, each 
plan element gave rise on the average to 2 5 sentences and about 55 words. In word 
count, the topics in the outline were expanded a^out eight-fold on the average when they 
apoeared m the finished essay Expansion varied from a low in which a 29 word note 
was transformed into 39 *\ords of text to much more extensive expansions in wnich, for 
exampie, "snapper line" became a 53 word conclusion and the single word "age" gave rise 
to 58 words of text. 

As we noted above, our writers usually did not make outlines as complete as this 
writer did As a result the smount of expansion from outline to essay for most writers is 
greater than we observe here. 

For none of the writers *ve observed was the order of topics in the essay exactly 
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the same as the order of topics in the plan. Many changes in plans occurred while the 
writer was composing sentences. The writer whose plans are outlined in Figure 8.1 
decided after writing section 2a(2) of the essay, "economic reasons," that section 2b of 
the plan, 'current con-position/ was "repetitious * and eliminated it. After writing section 
2a(3), he decided that section 2c was unnecessary. Later he decided that topic 4b in the 
plan was really two topics and wrote it as such in *he essay. 

Clearly, then, the writer's plans influence the construction of sentences. 
Constructing sentences, however, can also influence plans, Just how a Plan will work out 
isn't always clear unt:l the writer tries to execute it. When he tries to put the plans into 
words, he may well discover weaknesses and redundancies which were not obvious and 
perhaps could not be obvious earlier. 

The process of writing sentences can lead to more than just a change in the writing 
plan. It can also provide the occasion for writers to change their understanding of the 
topic. In the protocol segment shown in Figure 8.2, the writer is trying to compose a 
sentence about writing difficulties. 

Insert Figure 8.2 about here 

At first the writer seems to feel that the important problem is impulsiveness. By 
the t*rne the sentence is completed, hov.e.'er, he decided that the real problem is Jack of 
pfanmng 

Ouf matn point here is that even when writers do make compete plans, there is still 
plenty of work to do to construct formal sentences, We know this because 

1 The plan will almost certainly be modified during TRANSLATION. 

2 The plan w;ll be expanded ten fold or more to produce the sentence And 

3 Some elements in the plan are instructions to the writer such as 

introduction" or "snapper line ' which require the writer to add content at the 

so 
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time of writing sentences. 

We can summarize the relation between the PLANNING and TRANSLATING process 
as follows: 

1. The order of topics in the writing plan is closely related to the order of topics 
in the essay. The PLANNING process clearly exerts some control over the 
TRANSLATING process. 

2. When writing formal sentences, the writer greatly expands the topics 
designated quite briefly in the plan. The TRANSLATING process, then, takes 
the plan as input and builds on it, 

3. Writing sentences can lead the writer to modify the writing plan. The 
TRANSLATION process, then, can exert some reciprocal control over 
PLANNING. 

8,2. What Happens When Sentences Are Written? 

The top part of Figure 8,3 is a protocol segment in which the subject was 
composing and writing down the sentence shown at the bottom This segment shows all 
of the important features of sentence generation that we have observed in our sample of 
writers. First and most important, the subject constructs sentences by proposing and 
evaluating sentence parts 

Insert Figure 8,3 about here 

Items 1, 4, 6, 9, 12, and 17 are proposed sentence parts. Items 10, 13, and 15 indicate 
evaluations in addition, the protocol segment reveals three other processes: 
interrogation, ooal setting, and rereading Items 2 and 8 are interrogations, It is very 
common for subjects while they are writ ng to ask themselves questions such as, "What 
do l want to say?", "What do I mean?', "What did he do?", or simply, "What?" We assume 
that these interrogations reflect memory search processes in which the writer is trying to 
find information to be used m constructing the sentence. 

items 3 and 5 are instances of goal setting in which the writer specifies some 
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properties desired in the sentence without producing them. 
Items 11, 14, and 16 are instances of reading. 

The average size of proposed sentence parts for our 12 subjects was 929 words, 
and the average number proposed was 278 parts per sentence. Of the words proposed 
in^the form of sentence parts, just over three-quarters (.76) were included in the final 
sentence Thus the process of proposing sentence parts appears to be a fairly efficient 
one 

Of all the protocol segments which correspond to sentence construction: 

* 18% contain Jne or more interrogates 

* 66% involve rereading of previously currently being written* and 

* 8% involve rereading of previously written sentences 

Rereading of the current sentence, then, \* much more common during the TRANSLATING 
process than rereading of sentences composed earlier. 

Figure 8.4 shows a model of the TRANSLATION process which accounts for many of 
the observed behaviors. The model assumes that in constructing sentences, the writer 
will try to follow a sequence of plan elements formed earlier. If a plan element is 
evaluated negatively, or if for some reason there is no plan element, then the writer will 
initiate PLANNING. In both PLANNING and EVALUATING, the writer may and often does 
make use of Information derived by reading the context of the sentence to be produced 

Insert Figure 8 4 about here 

Once a p'an e/ement is selected, the wnter will attempt to express it by writing one 
or more sentences This will be done by proposing and evaluating sentence parts If the 
writer had difficulty in proposing a part, then she/he may reread the context of the 
sentence fto get a running starT) or may ask a clarifying question such as, "What did he 



9 

ERLC 



52 



49 

really do?" on "What am I trying to say?" 

If a proposed part is evaluated positively, it is added to the current sentence buffer, . 
We assume that parts are added to the sentence buffer from left to right and that at any 
time the buffer contains the first or left hand part of a sentence. We believe that it rarely 
or never contains a sentence part which is detached from the beginning of the sentence. 

A sentence part may evaluated negatively because it fails to match the intended 
plan. For example, the proposed part may state so- lething either more general or 
something more specific than the writer intended. If the writer continues to have 
difficulty in finding a part to add to the current sentence buffer, she/he may start over by 
clearing the sentence buffer. 

When a sentence is completed, the writer must decide if the current plan element 
has been completed. !f not, she/he will compose more sentences until the plan element 
is completed If so, the writpr will look for a new plan element, 

8,3, Differences Between Experts and Non-experts 

Generally, the protocols of the expert writers resemble those of the competent 
writers Both groups construct sentences by proposing and evaluating sentence parts, 
and both groups engage in interrogation, goaf setting, and rereading of the current 
sentence Thsre are, however, two consistent differences between experts and novices 
Experts wnte longer essays and experts propose longer sentence parts Table 8 1 shows 

\ 

the essav length and sentence part length for the experts and non-experts Both/ 
differences are significant beyond the .05 level by the Mann-Whitney test. 

Insert Table 8,1 about here 

An independent rater measured sentence part lengths for two of the subjects--S4 
and S7 — and obtained average part lengths of 12,23 words for S4 and 7 30 words for S7 



9 

ERIC 



S3 



50 

The four experts who proposed long sentence parts (Subjects 1, 2, 3, and 4) wrote 
essays which were ranked first, second, third and fourth by panel of judges who Judged 
ail 12 essays, The experts who proposed short sentence parts (Subjects 5 and 6) wrote 
essays which were ranked 9th and 10th in quality by these same judges. There is some 
reason, then, to believe that the average length of the sentence parts which a writer 
proposes when he is constructing sentences is related to the writer's skill in writing, 
What mechanism could be responsible for such a relation? 

Simon and Chase (1973), studying skill in chess, concluded that the advantage 
which chess experts have over novices depends on a enormous amount of pattern 
knowledge which they acquire during thousands of hours spent in ana'yzing chess games, 
The fact that experts have more and larger patterns than those available to novices 
allows the expert to think of chess games in larger umts than novices can use, Perhaps 
thousands of hours spent constructing sentences enables the expert writer to work in 
larger units than those with less experience, 

In contrast to the fluency shown by experts, the sentence constructing processes of 
poor wnters may be interrupted frequently by difficulties with low level processes, Figure 
8 5 illustrates this sort of difficulty in a student who had been referred to a writing clinic, 
Spelling, orthography, and even the simple matter of handling a pencil occupy so much of 
the writers attention that he has considerable difficulty keeping track of his sentence, 
Cur competent and expen writers rarely j ,3ve difficulties with low level processes 

Insert Figure 3 5 about here 

In poor writers, then, fluency is strongly influenced by mastery (or lack of mastery) 
of low tevel skills. In competent and expert writers, we propose that fluency depends on 
the acquisition of large quantities of sentence pattern knowledge. 
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9. Implications for Teaching 

Our research on the composing process has a number of implications for teaching. 
It suggests some* important additions to what we teach: we need to teach students to 
understand and analyze their own thinking process just as they now do their writing 
products. And we need to reconsider how we teach/ when tf.e content of such teaching 
is not content specific knowledge but Process ski'ls. Teaching heuristics and thinkinn 
strategies — trying to affect performance- -calls for new techniques. In summing up the 
implications of our research for teaching, we would emphasize three impoitant 
observations supportad by our work 

1. There are important differences in how expert and novice writers handle the 
process of writing. 

2 Many of the heurstics Or strategies experienced writers employ are emirently 
teachable. 

3 One of the most promising areas for improving students' writing is m the 
neglected art of planning. 

9.1. Implication 1 

There are important differences m how expert and novice writers handle the 
process of writing This difference was particularly evident in a study of how writers 
defined their Own rhetorical problem-- what elements of the task they attend to and how 
nch -nd a <T*pf* ? 'epresentation they built 

1, Go .ers r^pond to ajl aspects of the rh A *orical problem. As they compose 
th^y build a unique representation not only of their audience and assignment, but also of 
their goals involving the audience, their own persona , and the text. By contrast, the 
problem representations of the poor writers were concerned primarily with the features 
and conventions of a written text, such as number of pages or magazine format 

2 In buHding their problem representation, good wnters crrate a particularly rich 
network of goals for affecting their reade Furthermore, the*i g^als, based on affecting 
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a reader also helped the writer g*v ^rate new ideas. In an earlier study we discovereo 
that our experienced writers (a different group this time) generated up to 60 per cent of 
their new ideas in response to the larger rhetorical problem. Only 30 per cent were In 
response to the topic alone. For example, a writer would say, Til want an introduction 
that puJIs you in/ instead of merely reciting facts about the topic, such as "As an 
engineer the f: * p t thing to do is . . . * In the poor writers the results were almost 
reversed 70 per cent of their new ideas were statements about the topic alone without 
concern for the larger rhetorical problem. All of this suggests that setting up goals to 
affect a reader is not only a reasonable act, but a powerful strategy for generating new 
ideas and exploring even a toPic as personal as "my job* 

As you might easily predict, plans for affecting a reader also give the final paper a 
mo r e effective rhetorical focus For example, one of the novice writers, whose only goals 
for affeciing the audience were to "explain [hisj job simply so it would appeal to a broad 
range of intellect," ended up writing a detailed technical analysis of steam turbulence in 
an electrical generator, The topic was of considerable importance to him as a future 
research engineer, but hardly well focused for the readers of Seventeen 

3 Go^d writers represent the problem not only in more breadth, but in depth As 
they wnte> thev continue to develop their image of the reader, the situation, and thejr 
cv/n goa's with increasing detail and specificity We saw this m the writer who came 
tactc ;o revise and elaborate her image cf her fashion-consuming reader By contrast, 
peer a r.ters often reme.n throughout the entire composing period wrth rhe flat, 
undeveloped, conventional representation of the problem with which they started 

The mam conclusion of our study is this good writers are simply solving a 
different problem than poor writers Given the fluer.cy we can expect from native 
speakers, this raises an important question Would the performance of poor writers 
char;e if they too had a richer sense ot vhat they were trying to do as they wrote, or if 
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they had more of the goals for affecting tha reader, which were so stimulating to the 
good writers? People only solve the problems they represent to themselves. Our guess 
is that the poor writers we studied possess verbal anc rhetorical skills which they fail to 
use because of their underdeveloped image of their rhetorical prouieTi, By narrowing a 
rhetorical act to a paper-writing problem, their representation of the problem doesn't call 
on abilities they may welt have- 

The second implication we see m our own -tudy is that the ability to explore a 
rhetorical problem is eminently teachable. Unlike a metaphoric "tiscoverv," problem- 
finding is not a totally mysterious or magical act. Writers discover what tftsy want to do 
by insistently, energetically exploring the entire PiobJenri before them and building for 
themselves a unique image of the prob/em they want to solve A part of creative thinking 
is just plain thmking 

Exploring a topic slone isn't enough As Donald Murray put it, "writers wait for 
signals* which tell them it is time to write, whi i "give a sense of closure, a way of 
handling a diffuse and overwhelming subject* Many of the "signals* Murray described, 
such as having found a point of view, a voice, or a gene, parallel our description of the 
goals and plans we saw good writers making If we can teach students to explore and 
define their own problems* even within the constraints of an assignment, we can help 
them to create inspiration instead of wait for it 

9 2. Implication 2 

The process of writing is not a simple, step-by-step process However, many of 
the heunstics or strategies which aid experienced writers are eminently teachable Three 
implications for teaching instics stand out: 

1 Heunstics do not offer a step-by-step formula for how to wnie. They are 
available, and powerful, but optional techniques for solving problems along the 
way Although it makes sense, m general, to plan before you generate and to 
generate ideas before juggling them for a reader, these processes can often 
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be collapsed together in e writer'* thinking. Furthermore, as our subjects 
shew, the entire process of ptetv^jen^rate, and construct may be reiterated 
time and again at all ievej^/of the process, from the act of articulating a key 
phraso to producing a sentence, paragraph, or entire paper Problem solving 
asks the wiiter to trade ifr his/h^r set of rules for Mow to Write (Gather, 
Outline, and Write), which never v'crfced too well ar. /way. for a set of 
Alternative Ways to Reach Your Goaf When You Write. 

2. A second basic /act about teaching heuristics is that people must experienc^ 
a nrcw thinking technique to learn i**. Brainstorming, for example, is ar) 
acquired sksii and mav go against the grain foi writers geared to producirig 
usable pro^e on a first sitttng Students witl not blithely relinquish their 
habitual coi^oosing techniques, no matter how inefficient, at the sight of a 
new idea, To make a new heuristic an av?il?ble option it must he presented 
as a classroom exn' .ence which ensures that the writer actually learns how 
to use and appiy a new technique Even tho inexperienced writer is never a 
tabula rasa, he comes equipped with many well-engrained, if counter- 
productive habits It is one thing to teach students a new formula, another to 
actually change bshavior But writing, like problem-solving thinking in 
genera i, is a performance art. Unless we deal with writing as a form of 
thir.k.rsg, we have simply taught tnt* student the ropes of another classroom 
genre-the composition paper 

3 Finally, a problem-solving approach to writing -works for many writers because 
it aiiows for the disorderly dynamics of senous thinking and encourages ^n 
analytical and experimental attitude in the writer. Heuristics ask the student 
to see writing as a communication problem they are setting out to solve with 
all the strategies they can muster. In practice, perhaps the most remarkable 
result of using heuristics is that early in the course students develop a 
conviction that writing is an important skill they can in fact master. 
Obviously, such a conviction is not always one hundred per cent warranted, 
but in replacing the mystique of talent and the fear of failing with the 
possibility of an attainable goal, problem solving helps writers draw r.*o<^ fully 
on the abilities ihey do have. 

9 3 + Implication 3 

Final!/, m teaching sua;€g<es for the writing process- one of the most promising 
areas is m teaching the often neglected are of planning 

In a recent talk, Richard L Larson took English teachers to task for the way we do 
and dont teach wnteis xo plan, According to his informal survey of cunent textbooks, 
our instruction in planning is limited to teaching a few old war horses end is focused 
GUite decidedly on the written product, not the writing process. If students followed only 
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our teaching (and apparently it's a good thing they don't), the only kind of planning they* 
would do would be limited to 1} making and outline, 2) choosing a method of 
development and 3) deciding on transitions. In reali * u as Professor Larson points out, 
writers also need to plan what they want to do in a piece of writing and where they want 
Co leave the reader 

Th2* statement seems an uncontestable piece of common sense. And yet, would 
we agree with Is the common sense support of planning In conflict with the equally 
reasonable assumption that writing is a process of discovery? Many of us would argue 
that writers find where tht\/ are going on the way to getting chere< And furthermore, that 
Dlannmg, especially the lockstep of an outline, can force a writer to leave the wandering 
path of discovery in favor of mar:hing down a straight and n^TOw-mffided path to t^e 
end of the theme Accordmg to fie discovery method, planning may indeed help you get 
there sooner, but the destination fou reach may not be worth the trip. 

We coufd state the dilemma in this way. The act of producing a rhetorically 
effective, purposeful piece of writing depends on highly goal-directed thinking, on making 
plans On the other hand, the equally important act of making meaning where none 
existed, of turning o*u experience into ideas, is a discovery procedure fostered by the 
freedom to explore by-ways and follow unmarked paths that no plan could foresee 

The practical problem for us as teachers is how to resolve this conflict, can we give 
stude^Js the power of planning without denying the experience of discovery 7 T e*tboofcs H 
insofar ,ss they reflect teaching methods, often fall into one of these two camps, 
emphasizing either hardline traditional methods of planning {outlines, methods of 
development, etc.) or discovery procedures such as pre-writmg or free writing This 
suggests that writing can be either an act of honest and creative self-exploration, or it 
can be ao act of planned , rhetorically effective problem-solving. But, we seem ro be 
saying, it can t be both, 
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In contrast to this apparent dichotomy in teaching, research in composing process 
suggests that good writers do both. In my own work with John R, Hayes studying the 
thinking processes of writers, we see writers make plans to explore a topic, to discover 
conflicts, to figure out what they really mean, and at the same time make plans to 
produce wntten discourse and to deal with a reader. One of the important problems 
writers face, but teaclers teach, is how to map these various plans onto one another and 
to coordinate exploration and communication to serve a common goal. 

I suggest we often fail to teach this interaction for precisely the reasons Professor 
Larson mentioned — our definitions of planning are limited and limiting. Let me qualify 
that statement, when we ourselves write, our working definition of planning might be 
quite broad and flexible, it probably includes all those things that go on when one is 
driving to work or standing in the shower But what we teacn under the name of plans 
may stiM be outlines, methods of development, and transitions 

The purpose of this paper is to briefly describe the kinds of planning writers do 
which combine the power 01 goal-directed thinking wuh the richness of a discovery 
process We will look at three kinds of plans, plans To Do Something by writing, plans 
To Say Something in wnung* and plans To Discover Something through the act of 
writing itself But first Jet's take a brief look at the nature and power of plans 

Contrary to the tradition of monumental sentence outlines glittering with Roman 
numerals and two po;n;s beneath every sub-pomi, good plans are often only sketches in 
the mmd Plans help us write in three ways 

1. Plans Jet people reduce large messy problems (such as *be interesting") down 
to their essentials Architects do this when they create and revise sketches 
instead of experimenting in steel and concrete Writers do it when they 
choose a focus, jot down notes on envelopes, draw pictures with arrows, or 
write outlines A plan. then r is a scaled down version of our solution to a 
problem, a model which abstracts the essentials from a problem and allows 
us to mentally manipulate those essentials first 

2 This reveals a very important fact about plans Since a plan allows us to test 
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out e solution in the way an artist uses a sketch* a good plan must be 
detailed enough to test but cheap enough to throw away . That is why those 
elaborate early outlines often fail to produce good writing or help the writer 
They are so expensive to create, they are less a plan than a shackle. They 
lock writers into a premature solution before they have even entered the 
problem. A good plan, then, is a sketch which sets up goals and alternatives 
which, in turn, keep the writer focused on the essentials of tne problem* not 
the details of a particular solution. 

3* Plans, at least some plans, have £nother characteristic. They give writers a 
set of steps or procedures for getting from where they are to where they 
want to be. We say that good plans of this sort are operational; they help us 
act. One way to see if a plan is operational is to put it in the form of a goal 
statement. Then sec if it suggests how to proceed; if it offers built-in "how- 
to" cues for how to achieve the goal. Compare these two goals, one with 
"how-to" cues, one without: (1) I want to be rich and famous, versus (2) I 
want to study probability, statistics, and writing so I can get rich quick at Las 
Vegas and become famous writing a bestseller on how I did it. A writer might 
make a goal such as "be persuasive" rt*ore operational by saying, "I want to 
argue forcefully both sides of this controversy to show the reader that I have 
pinpointed the crucial issues, but also to pave the way for my own ideas." 
Plans or goals without "how-to" cues are often highly abstract, for example. "I 
want to discuss team sports . .impress my reader, get an A in this course/' 
Such plans may not offar the writer much help ai all. 

4. The third strength of plans is really a result of the first two. Because plans 
abstract a problem to its essentials and suggest weys to go about working on 
it, they help writers turn an overwhelming situation — write that terrific 
paper — into a manageable set of sub^problems By discovering and 
concentrating on major sub-problems, such as the purpose of the paper, 
writers can handle each part better and reduce the anxiety of facing an 
unmanageable whole. As you might expect, good writers not only work on 
such sub-problems but have a variety of strategies for integrating the parts 
into a whole For example, writers can delay consideration of a lower level 
concern such as spelling, grammar, or even organization until they have 
worked Out what they rmght want to say. But at the same time, they continue 
to consolidate and reorganize what has gone before as their ideas develop 



9.4. Teaching Planning Versus Doing It 

Teaching has a lot m common with planning. We break a complex process down 
into parts and teach people how to use the parts But inevitably, we leave the work of 
integrating those parts into a who'e up to the student The process of writing is too 
complex to 9»ve anything like a recipe for it. But at the same time we must not confuse 
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the parts we teach with the process itself. This is particularly important with planning. 
At the end of this paper I will offer three kinds of planning that we can teach as 
independent planning exercises. In reality, of course, good writers use and integrate all 
three kinds of plans which we as teachers must separate to teach. The question is, how 
do good writers do that? 

In trying to develop a model of such cognitive processes in writing, John R. Hayes 
and 1 have used the method of protocol analysis to see what writers are actually doing as 
they compose. In this research we ask writers to compose out loud, verbalizing 
everything that goes through their minds as they are writing The transcript of this tape 
recording, which is called a verbal protocol, along with the writers' notes and manuscript 
provides an extraordinarily rich record of the thmk.ng processes that underlie the act of 
composing. When we look at the planning processes writers use. tvvo things stand out 

1 Plans do not emerge fully blown at the beginning of a writing session. They 
are often generated in response to the writer's purpose, topic, or audience 
Plans begin as sketches that get changed and fleshed out as the writer 
explores the pioblem. 

2 The planning process (that is, for the writers who do make plans, and some 
don h t) continues throughout the writing process. V'e may place planning at 
the beginning of a textbook and encourage it at the beginning of writing, but 
it is not a formal exercise like outline making. It is a thinking activity, almost 
a frame of mind, that characterizes the entire writing process of good writers. 
So, even though we may teach the kinds of planning outlined below as 
independent activit»es, we need to also make clear how they fit into the larger 
act of writing 

With that m mind >et me descnoe three planning techniques *vhich try to bridge 
research and teaching t>y translating ;vhat good writers do into teachable techniques that 
help people write. 
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9,5, A Plan To Do 

One of the most important but most untaught kinds of plans writers make are 
rhetorical plans or plans To Do Something by writing. People write for a reason* and the 
clearer they are about their goals the more likely they are to get there. In trying to 
decide what they want To Do by writing, writers must define the rhetorical problem they 
are facing: what do they think they are going to accomplish with whom, and how do 
they think they are going to do it? Teaching students to do such rhetorical planning, and 
creating realistic assignments that require it, remind us that writing is a purposeful act 
and not an exercise in style alone. Furthermore, rhetorical planning is an important way 
good writers narrow down their search from all the possible things they could say about 
a topic to the important things they want to say. Rhetorical planning simply makes it 
easier to write well 

Here ts an example from a writer who tried to map his plan for what he wanted To 
Do by writing a letter to his Congressman. As you can see, it would have been easy to 
simply wnte a hst of facts about himself. Planning can escalate the problem The writer 
must create and organize new concepts, not just "print out* what he knows Such 
planning sets new standards, and makes it possible to achieve them. 

My purpose In t-rltlng Is to convince the Congressman that I am 
the best; candidate for a legislative aid- 
How do I convin ce hlfn th ^ fc I,Rl the best applicant? 

Show hin that I am a person Convince hini that I possess 

of purpose and determination the skills that he would con- 

sider valuaole and hopefully 
have set have set ways better than other candidates' 

career goals to achieve them 

analytical govt* leader- 
college law school and con- experl- ship 

munlcatlon ence roles 
skills 

Another kind of Plan To Do writers often make is called an Impact Statement much 
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like the environmental impact statement a dam builder has to make, describing the effect 
his dam will have on the land, wildlife, water and so on. An Impact Statement Is focused 
on the reader For instance, the writer asks herself 

In a few words, try to describe what I want to happen; what impact do I hope 
to have? What do I want rny reader to feel, or think, or maybe even do after 
reading my paper? If my goal is to make an engineer, say someone Jike my 
college roommate, understand why people read poetry and maybe even come to 
enjoy it, how am I going to do this? 

Clearly a review of the history of poetry won't do the tnclc An Impact Statement 
lets the writer plan with the reader in mind. 

9 6, A Plan To Say 

Once a writer has at least a start on what he or she wants To Do, '* makes sense 
to try to plan what To Say. Here we are on the old familiar ground of outlines, but with 
one distinction. Early in the writing process plans To Say might well be oniy sketches, 
notes with arrows and stars. As models to be tested and changed and retined they need 
to be cheap enough to throw away. The later, more formal kinds of plans are really aids 
to constructing tight, coherent text rather than generating possible ideas. 

The following plan was done by a wr*ter who liked to visualize his relationships. 
Notice how it generates a set of things the writer could say in a personal profile, but 
keeps those things withtn the content of what he wants to do by writing. Again compare 
the result of this plan to the things he could have said had he chosen to simply describe 
Job at Goodrich" 

FlcIs Concepts 

Worker for Goodrich- 

respcnsible for projects responsible 

developed 6 improvements Innovative 

all engineering involved 



applied general theory 
to real problems 




experienced 



developed cost effective 
solution 



adaptable and 
flexible 



Worked for D'Alecy 

successfully developed program 

sharpened analytical skills 

learned to shape complex 
results to a model. 

9.7. A Plan To Discover 

For some writers the best Plan is to begin by writing immediately. And this brings 
us back to the question at the beginning of this paper, ho v can we preserve and in fact 
foster the freedom to explore? 

One way is by helping writers to build plans To Discover When good writers "just 
start to write" they are in fact calling on a rather sophisticated set of composing plans 
This pre "edure should not be confused with undirected free-association sometimes 
encouraged as "free writing" They are not simply writing down what comes to mind 
Instead, they are setting up conditions for discovery We could imagine them working 
under a set of plans or private mental instructions such as these 

* don t try to be perfect it, just write and see where it leads 

- don't worry about spelling, punctuation, etc 

- follow an idea out jntil it gets cold, then go on to a hot one 

- don't worry about coherence and precise connections yet 

* then after a period, go bacK i>ot to revise your text, but to see what you ve 
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- what ideas look more promising, interesting 

- how does this all fit together 

- what implications, new ideas could I draw from this 

In other words, when people write To Discover, they are working under a Creative and 
sophisticated plan which helps them handle the act of discovery better by consciously 
fostering it. They are telling themselves how to carry out their own composing process. 

It is not surprising that many students confuse this process with simply sitting 
down and producing a paper from the top sentence down. It would took much the same 
from the outside. But it is what's going on inside that makes all the difference. A writer 
who has learned to plan has gained a degree of control over his or her own writing 
process 

Teaching stuoents how they can make plans To Do. To Say or To Discover can 
offer them a genuinely useful skill. However, there is a difference between the complex 
planning process writers really use, and the specific parts of it we isolate to teach. All 
teaching techniques should probably carry a ''product warning", mine would be this' 
techniques in a textbook look neat and orderly but the process of writing isn't. Good 
writers don't follow recipes or sit down and do planning exercises as they wri:a For 
example, they may well be doing all three kinds of planning described here at the same 
time. What they do possess, though, are a set of options and powerful techniques, such 
as planr.mg, which they :an use when thev need them whether it is to help them to get 
started, to get out of a biock, or to just carry on. Knowing such techniques lets writers 
control their own writing process more and gives them the freedom to choose 
alternatives a$ they wnte. 
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sii^-«oiJliiH^ij^ conies!) supply corner ; 



EVALUATE FOP. READER ACCEPTANCE 

ifi^mjlrtnwiK.j! Oikn-.tve lo readurj *ofien) 
tdu/mdiHioiu; mcon^icm} make tmfonnl 



figure 2.6 The structure c: the Ecitir.g process 
:ri?.z alternative r.cces cf editing. 



i£SV -?I AtfAiLASLt 




1 [w»c-i«.d s.'-xju^iji; 

? :\s mill- in - - ^ , 

- , > r i r'f tiiici'C^s (Tueto vary Jrcm v,MU 

8 i ftJw l - o'O^- id - ofGa^cl 

r i c u r e 2*7 h !!c:u tor 
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Cottf igor ui Eon 1 (Depth first) 

3> [ K't'w cli-mcnl Uom ifan^fate 
A. | Nvw ck-mufti from org*mue 
0. I Ntwv ckmenl Irom generate 
G. J Not cnuugh material 



— [goa] * review)) 
~+ local * Iraoslatojj 
(goal * oro&niie)] 
-* (goal - generate)) 



Co^figuiotion 2 IGol K down as you ihlnk of it, IJ*on review) 



3 I Ni-w element from genorate 
A. | Wfw element Uom oryaniie 
5. | Not enough matefial 
G. | Enough material 



(goal * organiiell 
(goal * translate)! 
(goal * Generate)! 
tooal « review)) 



Cunligujution 3 (Poriect first draft) 
3. | Not enough material 
< I Enough material, plan ; >t complete 
I | New clement from translate 
G | Pt*iii complete 

Conf>t)tir*lion < [Breadth lirit) 

3. | Not enough malaria] 

4. i Cnouijli maien&L plan not complete 

5. ( Plan complete 

G. I Translation complete 



(ooel ■> generate)] 
Igool » organiie)) 
(goal - review)] 
{goal » Iransleie)] 



(goal * generate)] 
(goal » organize)] 
(goal » translate)] 
(goal •* jeview)) 



Ixure 2.8 Alternate configuration for the 
noni tor* 
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Ticure 2.9 Processes attributed zo segrents by 
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PHILOSOPHICAL ISSUE 

PSESStfftCO" MCT^ATION OESCftlPTiOh FREEDOM VS CONSTRAINT 

70.7 1 POUT ICS COiffiSE 

7fi ue^to.i&o 

i&OJT AKilYSaS ASCtf OBJECTIVES 
S7. SClEKCE 101,113* 221 

U WO 

aPPU- ENCODE T£CHHOlCCT 
CATION*© 7,*0^2C 55,166 
MOOERK i29.iJ7 

20 : 

Figure 2,10 The writer's plan asd the protocol segments in 
vhich the iceas vere generated. 



ERLC 



»-7 0 



I L Th»* n Apnl, !<^7, ^cn6 i* dump t protocol or* moiivition, 

2. W: Ok, un *hc is^lc is mo:i\»i»o;* ind ihr proSitr* of vTjujif p*pcre. For 

3 roc. moii^nioTi here 11 Cuncgic- Mellon is ihc Kidcr'.i; prcisurc md padts ihit 

4. *jc in\oKcd, *o Vt bcitsr pa: ih»i Cp**.. , %r\t fr^es, IVn, lbc,v kind of 

5 :ompc) mc, ibifs it* IK rrwK»iio:i is. urn, tin£ of io impel o: sur* or 

6 1. momentum* (p>u^r ) 01, 1 ^uppok from ibe academic pressure of ihc frvdes, 
1 I'm no; svrc * hcihcJ — ? &inl peroral unsfaciion is impomn., bin I'm noi 

C *urc ^htiKcr ifc^ *icm* ftom ic*demic presort* vfi^ £r*Jrs. 0: ^.tihtr— 1 

9 + *oultf si\ person)' utijfaeiion i< t major issue Ok. um. Oh, 



14 1 + Noi only do J jet 

If* **'nf*;i*cn froin ta\ fr*ScJ* bul 3 *^so fti **mf*ct»on in lymirif in something 

li inai i* f^oc qj*1it\ $o + if I'm h**pv *hen J ur.it 1 food pipe:, n dp;:^l 

J 7 malt*: * hi; Imd of £r*£; I pel bark o^ it, if J V. "ippj *"iih ii So. um, um. 

j£ res'* ^cc Urn. uh>: iic ihc— I'm !K'iv*jft; of, J'n jaj id kIiic penon*] 

»<? ^nf^nf-i hci^tcrn penwe the ;:*£ts. ivt t + n noi itilk suic 

hp* ic Co 1:. hi«* »< bv.rh >i 



^5 Urn. but 

cl co***:. the rcacr, ] rr. vni,-,; 1*1; p*pc: in Lht fv-n p;*rc is fo; ihai £r*dt P 

" r m :c-: - t*;I r-*r*t >Cc_£* s:c ::J:<led— :r.i;be shat's no: 

^ ■ : r-,v ^-r* IV.. ol. 



7 ig-jre 3*1 Seg^enns cf a protocol, 



ft' r ;/D7JVi7iCN 
P P^ ~ S S UR E 
G GRADES 

PS PESSOKiL S£7ISriCT'CN T 
0 C <J - L 1 7 Y 



; © 




1 r'r :r 



4. 




"icure 3.? "ift 'Titer's c"eve]c"inf Vnou'Iedce 



p;- „ structure. 

0 ' ,, -' , ) r « 1 ''V!.V!U 
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I. L: Thu n Apnl. 1977. and Wtndy it dom^, j protocol cn motivation. 

* VV Ok. urn, ihc muc n motnanOn and ilic pmhlcm of *mmf paj<r* For 

3. Inc. niOHvtion here ai CifncpC'.Mcllon i\ t lie atjdrniir prcuuic and pr*ikl lha) 

4 4ic ir.ii»Ucd. *o I'd belter put ihii do«ri and cr*d<-i , , , Um, ihc; Ljnd of 

5. compel mc. ihtVt tally uhai moiiv*iiOn n. um. &,ind of lo impel or um ox 

6. j momentum fP*u\c ,} Ol. I *tipf*o*c from tht academic picture of the pudc*. 
7 i m noi \wc uhcihci— I ihml, jvr^n«l wii\fj\-iiOn i* irnpor.^i, bul I'm .iol 

£. tuic * he lha ihai Mcmi fiom nc identic pKiMMc* and pradM. or whclhcr — I 

9. hOuld ii; fxr^orijl iiiisfaruon S j mijor »mic 01. urn. Oh. 

10 £ * What jtc *ou ihiftking? 

1 1 \V: I'm irvifip io Ihini, of ihc fV*i scmcncc io tun uiih Urn, ina>bc <omcthrnf 

12 hLc. personal ianif action it ihc mijor mPLiuiinp force in ti»c w'rtnnf of my 

13 paper* jnd report* 01. I m trvinf <o think of— <il,, I *ani io lonicbOu pi n mio 

14 iJk *c*dcmic pfcwurci no*, bn/, mjjbc noi w !>c*ori 01 Not onl> do I cc» 
15. utiifjtiion fiom rny prirfci. bui I also fci urufjciion in turning in lornstl.inf 

16 ihii i* pood quality So. if Vm bapp) when i unit j pood paper, it really docsri'l 

|7 mjttcr uhii lind of pride l" pel bid ori ii, tf 1 m hipp) *nh ii- So, vm % um. 

|K IrTt wc. Um. whji jfc Ihc— Pm lliirilinp of. I'm ininp 10 icIjic perioral 

l9 r ijlnfjciron bcivrcn acirltrmc prcuurc *nd the pradci, bet I'm noi really turc 

2C l*o* io do .t. ho** lo braoth ir I'm rull) haonp * \ut4 tunc pnunp urncd 

2 J Well, mijbe I "II *ntc a bunch of ideas, do* n, *nd ma;b* U> "O #, on->c« them afi^r 

22 1 fifmh 01 When I fccljhai Wc wnitcn < hir/li OuiJiiv. lAd J jioi in pa/cn 

2. 1 Itic^c^, piOlcw.cmjl p*fxi um, >o he cr*dcd. uhen 1 lubmu it.^hc pjdc is nhi 

24. «J^«%i nccct\jr^ fi>r die \cichci io h<\r ilic \*mc Ok. lh*iS i,md of 

25. HI died wiih thai c-nc Ok. ai»d— Ufi ^hai cite, Um, hoi 

26. ol course, the r&a^on I'm wT>nrif the p*(<r in Hit Tim place it for thai cr*dc. 
27 'ot to tc\»it ih*i h<cl Tho'.c i*o irfc^ arc vcr> im'ilocVed— majhe Uiai t ^oi 
26 ihc rip In leno L r m, c»L Tm noi »t*a>i tore wherher m) personal iaiiif<cuon. 
29 thit i> Imd of off on a unfcni. *id ji mifht noi \< included in m) f>r al draft, 



Figure 3.3 Wendy protocol. 
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Sf nlcncci from Final Version: 

6. Ahe, I be0 in w(lt ; no a papc( Jhe Qfade emphasis dim ; ftishe ^ 
rnoher level of personal saiistacitoo lakes over. 

P/OiOcol Excerpt: 

Urn. because 0 J the. maybe because of lh e empt.aMi-Um. 4 O s. Try.ng , 0 be 

r'/n- Pe n ' C ' 6Ven ,h0 ° 9h ' d0r, ' , Mvt 3 " °- Um - bec » use ol .he emph as i s 
on j o s. Ok, because ol the emphas.s on A O s. grades are rnavbe a na.ural o. 
mavbe instinciive. are msiinciive moiivator. 

So um, ok Th.* /rt/ /,a/ mohvaior, ih.s ls . 9t;iQCS dre natuni i nsuneUve mot.vaio/ 
- shoulci say «hm//„ 0 ga )n . bu , ftol , ( . al(y su(e how |q i8y ([ 0k m ( c ^ 
leave >, nwat, 0 , /flJW((v( _ m)rt)e Dtmg , M| Qu . Um oh ^ ( 

rclci it,waro/ rt ^a//y ega.n Alier the urn. alier I bcg.n p-rhaos, wr.ung Ah a 
paper, ihc ( dC l thai a grade, w a.l a nimuie. ihc (aci thai o grade I don"! knew il I 
used laier. aitached-oh. I d,d. ) don'i wanl io use that aga.r. Ok. um 

Afier , bc9.f1 wr.l.og a poper. ibe g.ade cnl phas,wl don't know rf I wani to use 
ma. ao.arn--.he yr.de emphas.s „ (o , endowed by the. by .he feci or m iy be 
I II come back a„d pu. thai -n, oh. ok /.| lc , 1 begm wr.hng a pape, , he gr.de 
cmPhasps is foreshadowed by \h t lomeii.,,,;,. um . tome.h.ng thai i ns i eld - 
1 11 have 10 look up the v oiding 



i-'Jfuirfl 1.*! 'furiUnf t'lotiftti'! fnto ;iccci>Lnb ] u sentoncr 
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The Rhetorical Problem 


E»tmeats of ibe Problem 


Ex^ples 




THE RHETORICAL SITUATION ! 


«!gcr*cy or Assignment 


"V/r;tc IC SiCVCr.lCCfi tt^j. r?? if^f fViI< 




is impossible " 


Audience 


jom*one uxe m^sejj* put *cjni£zeo 




for r**er.ry years/ 




THE NX aITZR S O^'K COALS 






invoivi^c ihe 




Re*otr 


"HI cbm^e iheir notion of En^jisb 




teachers . . 


Perso»a or Self 


"I'D look JiVe *n idioi if I say . , /* 




"So jf I comptre ibose t^ + o atti- 




tudes * , /' 


Tcr: 


* ?:rs: * c'J* *an: *ri :r:rodt:rticn " 




ig-re 4, 1 Elements £ 


the rhetorical problem writers 


reor^s " to 


themselves in ccr^osi nc * 



i 

i 





Ar.aJ} £:s of rhr.eisca! 
s::ua: Ion A wCitnce 
irvc /♦ssi^r.mm: 


Ar.Uysis of £ca!s 
AuCJCTiCe £c:f i Mtir,;r,£ 


Tc;sJ 






0 0 3 7 


>' i 


itt.-. ; ■£ 1 Ji l * 





t e ^ i.2 :;v t*r cf :ir + *s writer erplieStly representee 
r : ? c \ ^»ac: r'-e:c::cal rrcb^e- in first 

60 lines cf protocol. 
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ERJC 



TO DO 




TO TQ COMPOS l 




GEMOTE 



PRODUCE 
TCXT 



Figure 5.1 Plan for dealing 
vith a Rhetorical Problen* 



ro w D 



TO SAY 



net *hfi SC^'C* 10 

r-eie appxa:h is to 
say 



/ 



Z?~B-\ Whs* is 



71; -re 5.2 Cnccvrt frc- a -rctccr;: "erring :y pZan. 
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PLANS: 



TO 00 



TO COMPOSE 



TO SAY 



2. 



9- 



7S 



ERIC 



Write an exposition 
for humanities 
Teachers about 
Memory I {a group 
of specialised 
memory techni- 



Whal the teachers 
might want io hear 
and I might want to 
io tell them. 



One of the problems 
in writing ih*s eisay 
will be to expand 
on that uselulness 
and mate M stem 
moie plausible. To 
mate uses mo*e 
gentral and accept*, 
able 

Thai's Hie wrong 
word, i mean * m * 
ponani seem*/ig 

Uh 0', if that's 



Whal 1*11 do is jot 
down random 
thoughts about 



Thai word means 
a Jol but 1 wonT 
explain K now. 



A point I will want 
to make someplace 
is that 



Tirel thing th*l 
occurs randomly 
is encoding. 



flunking about ob- 
jections he*»rd at 
the workshop. Rote 
memory is trivial. 



Memory I Proce- 
dures are usHul in 
modern language. 
Titty ojc also mo*e 
u^t'ful generally, 

Unlortunaiely, by 
more generally I 
mean Jiung^ 1*1 t 
g'ocery 1*5 



PLAN* 5 : TO 00 TO COMPOSE TO SA 



l t It we were to desenbe 

Memory I las an example) 
what do we wanl to say 
about ? 

(Searches notes) 
Theie it is. Let's do 
lhat, 

2, All iigh| t / *v/// takettake 

as an example of the soni of 
material. , , presented tn 
the course ,, . Now Ibis is 
a terrible sentence but we can 
revise it, 

. , t l/ie /jrs! svkvnit of 
wn ♦ ,, un/L 

That's not quite right, but* ■ 
called Memo' f f. /n Memory f t 
rVJemoo •** • to Memory f the 
students team 

Now wJi rt am I going to do 
heie ca^ic I don'l really have 
an organization for Mtmory f 

. . . the srudrnfs /fain 
Now at lh*s point we should 
break off und plan. 

3. Lei's see . ■ "«>w 
w!iai we want to gtl 
across m this plan, 
we warn to illustrate 
the practical nature 

nature of tlills 

Uote, Lr/its rn iidUs arc f*a^ri**'i>H ol (he growing icxt mleirupied by plans and rr 
comments 



i-M*>un* 5.3 Prniorol ol the beginning of a wrlLlnr 
:jt\'?.'^ fun , 
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Figure 6-1 
Episodes in an Expert Writer's Protocol. 



Episode 1 Job for a young - Oh I'm to describe my job for a 

young thirteen to fourteen year-old teenage female 
audience - Magazine - Seventeen - -a- Hy immediate 
reaction is that its utterly impossible. 2 did read 
Seventeen, though - 1 guess I wouldn't say 1 read it -a- 
I looked at it, especially the ads, so the id ear- would be 
to describe what I do to someone liXe myself when 1 read 
- well not like myself, but adjusted for - well twenty 
years later* -a- Sow what 1 think of doing really is 
that - until the coffee cc^es I feel I can't begin/ so I 
will shut the doer and feel that I have a little bit more 

Episode 2 privacy ,JJ -urr- Also the mention of a free-lance writer 
is something l*ve - I've no experience in doing and my 
sense is that its a - a formula which Tm not sure I 
know, so I suppose- what I have to co is -a- invent what 
the formula -ig,\t be, and - and then try to -a- try to 
include - events or occurrences or attitude or 
e>:p*rj: er.ee s ir. ry c,:n ;cj that would -a- that cculd be - 
Zziizie 2a i y .~i cculd t£ c : :. i . y e d m ferrule so lei's see -jj i 

sjrt:a= cr.e vculd v art tc start - by vrntirc scrstMnc - 
t;.a; v c-li -a- c:::c:; t".e c: the reader - c: 

that :cc:er ar d -a- I suppose ;r.e rest interesting -^irz 
about ry ;cb be that it :? highly unlikely that it 

wi.Ld svtr at all interest ir r :c sc"e:r.e cf that a-e - ?c 
! right start by saving :crr.:.::.c 1 : ^ - Can yeu iragire 
c j r , c 9 1 f ^rsrjir^ a day ~ Ka^y days 2:>:e this - valine up 
^ r ,t - : a,-, , -a-.irc a zzz c " coffee, , . :c-<irt 

ER|C;0PY AVAILABLE e r = . ;.r -. = -». : S -.-.,r= ^ yc;r 



cats . . . -a- walking out - out with coffee and a book and 

watching the dawn materialize ...! actually do 

this .although 4:30's a bit early, perhaps I should say 

5:30 so it vcn't seem - fciwhough I do get up at 4:30 -a- 

watching the dawn materialize and starting to vorX - to 

worfc bv reading - reading the manuscript - of a Victorian 

writer * . .with a manuscript cf a.. .a Victorian writer. ..a 

person with a manuscript cf a student - Kuch like 

yourself - Kuch li>:e - Kuch lifcp -a- a student cr a boo): 

by J-.ristctie they've heard of r.nstctle or - who could I 

have it be by - PlatO sr-cfcablv When it gets to be - When 

\ \ r 

you've — -a- f ?v ?d (ycuj ccffee and whatever you had 
to do (Oh thanks) - whatever - now I've gotten just 
ccffee - finished y-ur coffee (rubbling) t . .when you've 
finished ycur coffee ar^d -a- foreseen - and -a- U"--nir. - 
when you've? finished ycur coffee, ycu dress and drive - 
^ v ^ , . _ v — g, & . - & ^ *' q t h s *j r 1 vgr "* a 1 1 v w^ r r e ,y c - so e nd 
another - vhere ycu speni - ycu spsr.d incurs - ycu spend 



C — - w 



s_£ i sy - i::;: thr=£ hours 
,r$ : a 1 : ~ c: 1: students - talHmc 



:?iso6e 3b to - laixmg „ ether teacherS . - .Ua -/ should J ( m ^ie) 
- the thing is about saying teachers - the - the teenage 
girl is going to think teachers UJce who she has, and 
Professor I always feel is sort of pretention and a word 
usually - usually i say tether, but I * nmt that me£ns 
I. ..If* unfortunate now in society we don't - bttt that 

pisode 3c that isn't a prest.ce occupation./ Talking to other 

people i^e vour selves - that's whoever it * £ y be - other 
people at your 3 eb - otner . otnS r people liice yourself - 
Uh £ lot i,> :£ yoursel' but - talUng to other people u*e 
yourself - coi^o meetings ... ccre-ttse ggetingg . 
jioir.= all thir fcr r.i.ne go^ so that the other 
three. ..and doing all tr.is for three months - okav - n^ne 



1. The controversy about abortion 
2* The con -7. ^ \tion 
a * historically 

1. religious- reason 

2. economic reason 

3. pro-life viev 

b, currently 

1. religious 

2. prc-^ife viev 

c . swapper line 
„ Ccu"er — at gur^n z 

a* fconcziic reason cbs^'ere^ 
b . reiigicn less ir.: rjenciai 



c civersi : v ncral issues 



c * 



ere o^utw vie** 



'c-pc sir ic: 



problem of unloved children 



^rcblens poverty tr.c a^e 



Essay , 

1* An exazple of the controversy 

2* The con*posi:ion 
a* historically 

1* religious reason 
2* economic reason 
3* pro-life viev 



4, 



a. religion less influential 

b. diversity on noraJL issues 

c. Supreme Court viev 
The pro-position 

a. problems of unloved children 

b. problems of poverty 



■ ♦.The biggest ristake that beginning writers nace is that they try to 
vrite as -let's see— vrite the first thing that coses into their nind-- 
vrite as soon as anything costs into their nind--try to vrite.. *that they 
try ?c vrite . • . vri _e dovn whatever corses — but it's not that they vrite 
covn whatever co^es into their nines — sozie of then do that — yeah—like 
uh — but sozie of then: are afraid to vrite anything govt.,.. Okay — so they 
vrite a sentence at a ~.i3£, . .The biggest mistake thar beginning vriters 
z^ake is that they txy to vrite vithout looking ahead — yeah, I guess that's 
berrer . . . they try to vrite vithout looking ahead — they only — they only 
think one sentence at a tire and don't see vhere the next sentence is 
going to lead the^:. . . 



K igure 8.2 A protocol segment in vhich the writer appears to clarify 
hi $ chinking while composing a sentenoe. 



:c toe 



nine - 



- .a t *" — w\*va i 



i mg a wO u us m g 



allows t.-e c: 



:c vri t e 



■ p v r s_ w n _ s_ y ic " r. **■ ■* l war 

s . h 
sc-etr.ing about ~y : deas — to put ice as into acticn or to develop 



7 

jicc^s l n t c 

5 ! 



into a 

1 3 



: c 

:? Ch, Ueh— 
: s 



it a 1 1 o » £ -a/ t z ur c--na--allc - - s rt--3cratt^ 



ir.e 



2^:vs -e :c use/ ry 



t - - w S 



.r.e rest iri~i 
- - ideas ir. £ : 



5 ~ e to use " anc 



: ive 



*ii ^re i, 3 .".n txa^cH c: ccr.tc^e generation, 



r — ^ 



START 



J, 



CZT KEXT FLAN ELSMIin 



nc 



bo stored 



plan 




succeed 




r 



(CONTEXT 



r ec t 



EVALUATE 



READ 
:0>!TIXT , 



acc 
4 



e?t 



EXPRESS PLAN ELEMENT 




Tirure 6,4 V.ofcl o: Sentence Consf. uccicn. 




TABLE 6. 1 
Characteristics of Episodes 





No. 
Episodes 


Mean v 
Clauses / 
Episode 


Range of 
Clauses/ 
episode 


DURATION 0? EPISODES 
("ir^e in r.inutes & seconds) 


Range 

i 


in 


Standard , 
Deviation 


Expert; 

V i 




q 

I 




i 

22 sec • - 
8 uiint 15 sec* 


2 din* 
11 sec* 


2 zln* 
b sec* 


Expert 
; 3 


5S 


10 


1 ~ £4 


9 sec. - 
12 min. 


1 ran* 
31 sec. 


2 nin. 
1 sect 


: \ 


J ■ LL 




' 2 - 3S 


7 sec. - 
6 nir., 33 sec. 


1 irjln. 
43 sec. 


I =ir. 

II sec. 



Si, 



9 

EMC 



Oh, uha t can I say? — Drat, 1 broke the pencil point again — keep 
on breaking the pencil point — I also have to — i-e- crop the e — to co what 
is called a - cjcte - back-uo - dash - s er.i-c clon — This is a vav of s tcrlnt — 
-g- looks like an -£~ on tcp — of storing — uh — thc^ ccr.^urer — Oh drat — broke, 
it again — "for inf cr~a ::cn — uh — to a roll of -genetic tat e — Hy *-c~ looks like 
an -e- at the end cf ziagner ic— 1 have to change that — Let ~e get the eraser 
our, here — put it up en :ry pencil — ur; — Okay — here ve go — Okay , where a^ I at? 
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TABLE 2.2 

Proportion of Written I teas With Each Property 
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Percent of Episode Boundaries Agreed Upon by Knowledgeable 
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TABLE 8.1 

Chunk Size and Essay Length of Expert and Novice Writers 
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